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Abstract

This study considers whether frequent and brief trips outdoors can affect students’
interest in and curiosity about nature. Recent research shows that people - and children in
specific - are not spending as much time outdoors as in previous generations. This has
raised concerns that today’s children will be less likely to champion environmental issues
as adults, due to their lack of connection to the environment that surrounds and supports
them.
I took my five sixth-grade science classes outdoors eleven times for ten-minute
field trips during the 2009-10 school year. Using inquiry-based instruction, the initial
trips were focused observation. Subsequent trips slowly added more independent student
work - hypothesizing reasons for observations, determining test plans for the hypotheses
and ultimately testing the hypotheses and reporting a conclusion.
The students showed clear improvements in their ability to do science:
observations were much more detailed, hypotheses were more thoughtful and test plans
more realistic. Student interviews and the more subjective work show their attachment to
the natural world. One student’s comment that there was a chance to do something “you
wouldn’t think of doing” or see something “you didn’t notice before” is indicative of
awakened interest in the outdoor topic. This study adds qualitative data that show the
emotional rapport children have with nature, and the desire to be outdoors enjoying fresh
air. It also demonstrates that science can be effectively learned outdoors, being “real”
scientists gathering data for “real” projects.
Quantitative data from a survey concerning enjoyment of the natural environment
do not agree with the positive qualitative findings. There is evidence that students did not
l

take the May survey seriously, which could account for this decline in enjoyment of the
outdoors. However, there is also a disconnect between this quantitative tool and the
qualitative findings in the remainder of the study.
There is work to do in reconciling quantitative data with the qualitative data.
Further research is required on place-based, nature study and its effect on students.
Adding relatively easy outdoor nature-based full-fledged inquiry earlier in the year is one
possible avenue to test for increased student interest in nature. As we continue with
different studies, we may find methods to document the benefits of fieldwork that provide
consistent results that are supported by data.
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Background
The background to this study starts with the specific report that caught my
attention in 2008. Exploring ideas in that report, I look at where children are actually
spending their free time and how familiar they are with their own locale, compared to
what they are taught in school. The benefits of going outdoors are included, as the
background concludes with the formation of my research question: Can students’ interest
in and curiosity about nature be stimulated by frequent trips outside?
Starting Impetus
This study found its inception when Pergams and Zaradic published a report titled
Evidence for a fundamental and pervasive shift away from nature-based recreation
(2008). The data presented in the study gives substantial reason for the title. The authors
studied U.S. National Park entries, as well as entries for national parks in Japan and
Spain, state parks, and Bureau of Land Management lands; applications for fishing
licenses, duck stamps, and hunting licenses; and registered campers, backpackers and
hikers. The authors state, “The long-term nature-use datasets suggest the typical decline
so far is -18% to -25% and is declining -1.0% to -1.3% per year” (Pergams and Zaradic,
2008, p. 2295). The authors suggested a variety of reasons for this drop in outdoor
activity: high gas prices, substituting foreign travel and extreme outdoor recreation,
reduced family incomes, reduced government funding, overcrowded parks, and “our
increasing pursuit of electronic media entertainment” (Pergams and Zaradic, 2006, p.
391).
In the 2008 study the authors’ concern is that - if, as the data suggest, adults
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spend “less time in nature, this generation of children is also likely to follow suit”
(Pergams and Zaradic, 2008, p. 2295), and the perceived value of the outdoors thus
drops, conservation efforts will face major challenges.
Where Children Spend Their Free Time
Within the last six years there have been a number of investigations into how
children use their free time. Rhonda Clements (2004) states, “It has become apparent
even to the casual observer that, as our society and environment have been changing, it
seems that fewer and fewer children are playing outdoors” (p. 70).
Used as evidence within the Clements report is work from the Benesse Education
Research Center in Tokyo (1999). A survey of 492 fifth and sixth grade students and their
play practices showed “40 percent of the children in all six schools preferred playing
indoors rather than outdoors. Seventy percent of the children identified watching
television as their most popular pastime. Concerning their favorite outdoor activity
following the school day, 63 percent preferred chatting with their friends” (Clements, p.
70).
Clements studied the status of outdoor play. After field-testing her questionnaire,
she used email to invite participants to the study, and ultimately conducted an on-line
survey with 830 mothers across the country with children between the ages of three and
twelve.
Clements reports on five specific findings. First among them is that “children in
the USA today spend less time playing outdoors than the previous generation” (Clements,
p.72). As the mothers reported, Clements’ data show that 70% of the mothers
remembered playing outdoors daily, while only 31% of their children do so. Overall,
2

Clements found “the number of regular play activities was higher for indoor activities
than outdoor ones” (Clements, p.74). The major categories of indoor activity were
television (96% of children), computer games (81 % of children), reading (74% of
children) and games (61% of children playing video games and 60% playing board
games). The mothers reported the primary obstacle to going outside was their children’s
television and computer game playing habits. Following this is fear about crime and child
safety, the lack of time the adults have to go outside with their children, and the lack of
adult supervision for outdoor play. Interestingly, 93% of the mothers responding
recognized the benefits of outdoor play on a child’s development. The disconnect
between this recognition and the children’s activity is striking.
Cleland et al. (2010) conducted a study with parental surveys at three points over
five years. The surveys asked about their children’s outdoor activity at each of the
reporting points. The initial survey was in 2001; the two follow-ups were in 2004 and
2006. The results showed “there were significant declines in time spent outdoors among
boys and girls over the five-year period” (Cleland et al., 2010, p.403). The figure below is
taken from the study, showing the drop by the different study populations.
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Figure 1. Childrens’ average time spent outdoors *(minutes/week)
over 5 years, by sex and age cohort (Cleland et al., 2010, p.403)

This study looked specifically at “predictors of time spent outdoors among
children” (Cleland et al, p.400). These predictors were social opportunities (younger boys
were more likely to go outside if there was someone to go with), parental encouragement
(girls responded to parental encouragement to go out), adult supervision (no supervision
kept older girls and boys inside), and indoor tendencies (boys and girls who prefer to
watch television will not spend as much time outside). There was no data gathered to
describe what constituted an indoor tendency.
These several studies support Pergams and Zaradic’s position on dwindling
outdoor activity and increasing “plugged in” activity, and add some questions about the
sedentary indoor life and increasing childhood obesity.
Children’s Familiarity with Their Own “Place”
The significant change in children’s relationship with the outdoors is the basis of
Richard Louv’s Last Child in the Woods (2006). He argues that today “kids are aware of
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the global threats to the environment - but their physical contact, their intimacy with
nature, is fading” (Louv, p.l). Similarly, in BeyondEcophobia, David Sobel (1996, p.5)
cites “premature abstraction” as a major contributor to children’s disassociation with the
outdoors. News stories that focus on the tropical rain forests, or the shrinking polar ice
caps, have stimulated curricula in schools. Children are taught about these distant, almost
magical, places without a concrete understanding about what is right outside their own
door. Sobel and Louv are in agreement that without a concrete grounding in each
student’s own “place”, he or she may be hard-pressed to truly understand another distant
place - a place which is very foreign to what is outside their own door.
Place-based education is not new. John Dewey, in The School and Society (1915),
was clearly a proponent of using the student’s “place” to truly provide education. In this
quote from the essay, Dewey discusses the isolation of a school (and its curriculum) from
life outside the school doors. This excerpt highlights the disconnect between life
experiences and what students are often taught in school:
That is the isolation of the school—its isolation from life. When the child gets
into the schoolroom he has to put out of his mind a large part of the ideas,
interests, and activities that predominate in his home and neighborhood. So the
school, being unable to utilize this everyday experience, sets painfully to work, on
another tack and by a variety of means, to arouse in the child an interest in school
studies. While I was visiting in the city of Moline a few years ago, the
superintendent told me that they found many children every year who were
surprised to learn that the Mississippi River in the text-book had anything to do
with the stream of water flowing past their homes. The geography being simply a
matter of the schoolroom, it is more or less of an awakening to many children to
find that the whole thing is nothing but a more formal and definite statement of
the facts which they see, feel, and touch every day. When we think that we all live
on the earth, that we live in an atmosphere, that our lives are touched at every
point by the influences of the soil, flora, and fauna, by considerations of light and
heat, and then think of what the school study of geography has been, we have a
typical idea of the gap existing between the everyday experiences of the child, and
the isolated material supplied in such large measure in the school (Dewey, 1915,
p.39).
5

Woodhouse (2001) echoes this disconnect and sees the need for education to be
“where we are” (p.3) and to use the schools grounds and community as “learning
laboratories” (p.l). Haluza-Delay (2001) adds “As long as the natural world is a remote
place out there and not to be found in the familiar settings where we live, protection of
the earth’s environment is unlikely” (p.36). Kemp (2006, p .l37) in discussing HaluzaDelay’s article, sums up this idea:
Instead of education being a series of abstractions from far away places, vastly
other time periods and people who are separated by language, distance and time,
place-based education makes information real. It makes teachers real. It makes
learning real.
Children Are Not the Only “Unconnected” Ones
Surprisingly to authors Olson and Clough, they found that preservice elementary
school teachers had responses very similar to a younger student population when taken
outside. Outdoors, the college students were told to “listen, watch, smell and touch”
(2009, p. 53). Following the outdoor excursion, the intended discussion about silent time,
use of the senses, and the time necessary to truly observe never happened due to the
students’ responses that “they were bored, didn’t know what they were ‘supposed to do’,
had observed ‘everything’ within a few minutes and spent the rest of the time on the
phone or playing music” (2009, p.53). The students reported being outdoors “quite often”
(p. 53), but when organized sports, walking to class and tailgating were removed from the
list, there was very little time left to just be out in nature. Younger students most likely
reflect this breakdown of time outside.
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Why Spend Time Outside?
The benefits of physical contact with nature have had many proponents. Louv
refers to several of them in his book. In discussing Peter Kahn’s The Human Relationship
with Nature, Louv states that “Peter Kahn points to the findings of over one hundred
studies that confirm that one of the main benefits of spending time in nature is stress
reduction” (Louv, 2006, p.49). Louv also refers to Cornell University environmental
psychologists (Wells and Evans, 2003) who reported that a room with a view of nature
helps protect children against stress. Richard Herrmann, a nature photographer, also
quoted in Louv’s book, remembers how as a kid he couldn’t sit still for more than a few
minutes, but nature always gave him “ ‘this incredible calmness and joy’ ” (Louv, p.51).
Stephen Kellert agrees with this assessment. His own research about outdoor
experience, conducted over time, coupled with information from the Children and Nature
Network, shows that the relationship with the “non-human” environment is “critical to
children’s health, productivity, and physical and mental well-being” (Kellert, 2009,
p.377). He goes on to suggest that the lack of children’s experience in nature has
manifested in illness (physical and mental), Attention Deficit Disorder (ADD) and
obesity. Kellert sees the disconnection between human experience and nature as “a
profound threat to our future” (Kellert, p.377).
Taylor and Kuo, studying attention deficits, state that “both adults and children
perform systematically better on objective measures of attention after spending time in or
view natural surroundings” (Taylor and Kuo, 2008, p.2). Seventeen children diagnosed
with Attention Deficit Hyperactivity Disorder (ADHD) went on 20-minute walks in
different environments: an urban park, a downtown area and a residential area. Settings
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were similar in terrain, noise level, and the level of pedestrian traffic. The walks took
place during June and July, at the same time of day and day of week. Concentration was
measured after the walk. Taylor and Kuo found that concentration “after the park
exposure was significantly better than after either of the other two settings” (Taylor and
Kuo, p.4). “The effect of a dose of green was substantial” (Taylor and Kuo, p.5), and
could provide a safe and inexpensive method for managing attention deficits in all ages.
On another front, Robin Moore, quoted by Louv, connects outdoor activity with
first-hand understanding of the “ ‘realities of natural systems.. .teaching that nature is a
uniquely regenerative process’ ” (Louv, p.91). Kareiva (2008) raises issues of people
growing up without understanding the natural systems underpinning our lives, focusing
on “enhanced urbanization” (p.2757). More people are moving to cities, and everyone in
a city needs clean water and food. In a city, it is easy to forget the dependence we have
on climate and the land. He makes the point that “people care about what they know and
people need to know something about nature to solve environmental problems” (p.2757).
Kareiva also refers to the link that exists between adult environmental attitudes and
childhood nature experiences. Based on Tanner’s 1980 study, Kareiva states that the
experiences with nature before the age of 11 emerged as the best predictor of adult
environmental behavior. Hacking, Barratt and Scott also point out the “formative
importance of environmental experience in childhood in developing relationships with
the environment and environmental concern” (2007, p.530).
Research Question
This set of information made me wonder if I, a sixth-grade science teacher, could
affect my students’ interest in nature. If I took my built-in audience of children outside
8

regularly, would there be an impact on their interest in and curiosity about nature?
Scheduling field trips off-site has limitations: bus fees, permission slips, often-lengthy
travel times and potential weather calamities. Keeping in mind the need to instill a sense
of “place” in the students, the obvious answer was to use the school property, and
combine brief outdoor trips with what’s going on in the classroom. Inquiry-based
instruction would be used for both indoor and outdoor experiences, to build the habit of
questioning as well as methods to investigate questions posed. Starting with direct
observation and building to full-fledged inquiry would build skills and simultaneously
transfer ownership of the process to the students. Thus, my question: Can students’
interest in and curiosity about nature be stimulated by frequent and brief trips outdoors?
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Literature Review
This review of literature begins with research on development of an effective field
trip and results of “normal” environmental field trips - once or twice a year taking
students to an unfamiliar location for an ecological study. Following this is information
about using the school grounds as a resource and excursion site, and specifically inquirybased field trips on school grounds with a nature focus.
Development of Field Trips
A critical review of 150 pieces of research on outdoor learning published between
1993 and 2003 was published in 2004 (Rickinson et al.). In the summary of school field
trips, the authors quote Bitgood (1989): “ ‘much of the literature [on school field trips]
has focused on: whether or not students learn; what they learn; or methods of conducting
field trips. A review of the literature provides a convincing argument that students can
learn as much or more on a field trip as in the classroom’ ” (Rickinson et al., p.24). The
authors go on to make the comparison clear: “That was the situation in the late 1980s and
we believe that not much has changed in the intervening time” (Rickinson et al., p. 24).
Bitgood’s (1989) original work, however, did not end there. He recommended
that in developing a field trip, more attention be paid to taking advantage of the setting,
creating effective preparation and follow-up for teachers and students, how best to
structure the on-site experience and finally to study different methods of evaluation
(1989).
The authors of the 2004 review also added some restrictions to the field trip,
based on the evidence they accumulated: it must be “properly conceived, adequately
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planned, well-taught and effectively followed up” (Rickinson et al., p.24). In effect not
much had changed since 1989.
Developing field trips as an integral part of the curriculum was the focus of a
study in 1993 by Nir Orion. After reviewing research on the results of field trips, Orion
developed a model that considered these results. The model has four components, quoted
in their entirety here:
1. The main instructional strategy of the field trip should be handson experience, concentrating on those activities that cannot be
conducted in the classroom or laboratory.
2. A process-oriented approach should be used to achieve the
objective of hands-on experience. This approach involves
assignments that direct the students towards activities such as:
observing, touching, identifying, measuring and comparing.
Follow-up activities of interpretation and drawing conclusions
should be based on these basic processes.
3. Students should be prepared for the field trip. The more familiar
they are with their assignment, with the area of the fieldtrip and
the kind of event in which they will participate, the more
productive the field trip will be for them.
4. The field trip should be used an integration to a particular unit
because the concrete activities provide a basis for meaningful
learning.” (Orion, 1993, p. 326).
This outline does a good job in summarizing how to create a successful field trip
- whether to a distant location or to the school grounds. Provide direct hands-on
experience with phenomena and focus on learning through doing. Prepare the students,
thereby maximizing outdoor time and minimizing chaos. Follow up in the classroom,
connecting the outdoor experience to science learning and lab work.
Results of “Normal” Field Trips - Cognitive Gain
Studies have confirmed cognitive gain through using the hands-on experience
with a process-oriented approach as advocated by Orion. Knapp and Barrie (2001)
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studied the results of 500 fourth through sixth grade students who were taken to the
Dunes National Lakeshore for two different programs (habitat and dune formation) at two
different times during the school year. Both programs used hikes and close-up experience
to observe and learn about the topics. The students were evaluated using a pre- and post
survey of 15 questions. The questions evaluated knowledge, attitude, and behavior intent.
The authors report that students “showed significant gains in science related knowledge
following both the ecology and issue-oriented treatments” (Knapp and Barrie, p. 355).
Their evidence also shows that there seems “to be an additive effect with regards to
ecological and issue knowledge” (Knapp and Barrie, p. 355). The students remembered
much of the original material prior to the second trip, and, after the second trip,
remembered even more.
In a qualitative study, Knapp and Poff (2001) found that 24 fourth-grade students
who visited the Charles Dean Wilderness Center uniformly considered the trip a positive
experience. The students participated in several games that were used as learning
activities. The students could remember the actions they performed in the games; from
the actions, they remembered the point of the game, and that point was an ecological one.
Focusing on learning through action, rather than textbook-based learning, was the key to
remembering. The more passive experience - ecological, wilderness and environmental
issue information - “was vaguely recalled at best and in many cases misunderstood or
misinterpreted” (Knapp and Poff, p.63). The students liked the site and wanted to return.
Inclement weather was seen as the only negative to the experience.
In a more recent study, Farmer, Knapp and Benton (2007) examined the long
term effects on knowledge and attitude development. Thirty fourth-grade students visited
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Great Smoky Mountains National Park for one day. The activities at the park included a
visit to the highest mountain peak in the park, hands-on activities, and group discussion.
One year after the trip, the authors interviewed fifteen self-selected students out of the 30
who had visited the Park. All 15 of the students “used action words or phrases to describe
the events of the field trip experience” (Farmer, et al., p.36). The actions remained firmly
in their minds; the ranger-led discussion did not persist so well. Ten of the 15 included
comments on that. The authors report that 14 of the 15 students “recalled details
representing ecological or environmental knowledge” (Farmer, et al., p.38). Six of these
fifteen students responded in what the authors perceived as proenvironmental attitude.
The responses “exhibited an ecological-based attitude that may have been fostered by
attending the environmental education program...” (Farmer, et al., p.39).
There seems to be some agreement that field trips promote cognitive learning and
some retention. However, there is less agreement about any shift in attitude or behavior
resulting from the trip.
Results of “Normal” Field Trips - Affective Gain
Knapp and Barrie (2001) report that the shift in students’ attitudes following the
trips (based on their survey) “was not significant” (Knapp and Barrie, p.355). The authors
discuss the complexity of defining and measuring attitudes, particularly after one or two
trips.
Knapp and Poff (2001) report again that the students showed little willingness “to
act on issues associated with the resource site” (Knapp and Poff, p. 63). The authors
hypothesize that the lack of action on the part of the students following the trip may have
been due to the limited knowledge the students retained from the trip. I wonder if the
13

expectations of fourth-graders (eight to ten years old) were not somewhat unrealistic.
Children move at their own pace from the concrete to the abstract. Even if the material at
the wildlife center was specific to the place, the idea that the children would internalize
the information and act on it seems idealistic. Once back in their normal environment,
surrounded by family and friends who did not have this experience, children would have
a difficult time maintaining a change in attitude and activity. Adults also do not show
much success in transferring a one-time experience into a daily practice.
Contrary to these two studies, Farmer et al., (2007) reported their research had
“revealed pro-environmental attitude” by considering comments made throughout the
interviews. Examples of these comments are:
‘We need to be more careful with our environment and how we treat it.’
‘It’s important that we don’t pollute.’
‘We need to try to be more careful with our air.’ ” (Farmer et al., p.40).
These comments are certainly pro-environmental, but also are very general. To me they
seem like the “approved answers” a student would expect a teacher to like. They do not
seem like environmental problems experienced by ten-year-olds, who are notoriously
concrete in their observations.
These comments lead into the results of a 2000 study done by Palmberg and
Kuru. They used qualitative methods with 36 students to determine the effect of nature
activities during camp. Students were observed and filmed during nature trips and camps,
including hiking, pitching a tent, preparing food, adventure games and a campfire
program. As students became more comfortable with their new environment, their selfconfidence improved which in turn improved their willingness to do more.

14

It came out in the students’ discussion that the environmental problems eleven
and twelve- year-olds mention are very concrete, like littering. They “have difficulties in
understanding the consequences of and connections to other global problems” (Palmberg
and Kuru, 2000, p.35). If these global issues are being taught, the ability for full
comprehension in middle school children is limited. This finding reflects Sobel’s (1996)
view of the “premature abstraction” mentioned above. Young students are still anchored
in the concrete world, and “teaching has to be anchored to the everyday life of the pupils”
(Palmberg and Kuru, p.35). To make environmental issues part of instruction designed to
spur action, the students need to do feel capable of actually doing something important
and noticeable for their own neighborhood or community.
Gotch and Hall (2004), studying nature related behaviors, used a questionnaire
which asked participants to report on their activity in nature, using a list of activities, and
an indication of whether they intended to continue at the same level in the activity. One
note of interest the authors point out is “that attitudes carry a far great influence,
compared to subjective norms, for behavioral intentions than they do for actual behaviors.
Perhaps when it comes time to actually carry out an intended behavior, the influence of
others gains strength relative to personal commitments” (Gotch and Hall, p.172)
The authors point out that the 164 predominantly fifth and sixth graders in their
study were beginning to show independence, but simultaneously were holding onto
parental and peer influence. This may be one of the reasons for the seeming shift in
attitudes. Outside, on the trip with teachers, students are in a different environment than
at home or with their friends. Here, they are encouraged to begin thinking for themselves.
Once they return to the “normal” life, the dependence on parents and peers reasserts
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itself, slowly eroding the initial change in attitude resulting from the outdoor experience.
These studies point out the difficulty in attempting to determine whether a change
in attitude or behavior has taken place. Attitude shift may not be observable in the
present; how students develop, where their interests will lie in ten years time and the
causes behind this future growth is unknowable. Current studies can, however, report on
what students are thinking now, which can give researchers a better understanding of the
world the students inhabit.
Using the School Grounds for “Place-based” Learning
Andrew Kemp, in discussing place-based curriculum, states that this term is
relatively “new to educational literature” (Kemp, 2006, p.129), but its theories have been
present for much longer, where we are reminded of John Dewey a hundred years ago.
Much of the writing about “place-based curriculum” thus far has been philosophical
rather than practical.
Smith (2002) defines the concept as grounding “learning in local phenomena and
the students’ lived experience” (Smith p. 586). He goes on to describe five different ways
to implement place-based curriculum (Smith, p. 587-591):
1. Cultural studies, where students use local culture or history as a focus;
2. Nature studies, where students investigate local natural phenomena;
3. Real-world problem solving, where students identify school or community
issues they would like to investigate and address;
4. Internships and entrepreneurial opportunities, where students explore local
business opportunities; and
5. Induction into community process, where students participate actively in local
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community decision-making.
There are common elements to each of these, as described by Smith (2002, p. 593):
1. Curriculum is based on local phenomena;
2. Students are expected to create knowledge, not just consume it;
3. Students’ questions and concerns have a lot to do with what is studied;
4. The teacher’s job is that of “experienced guide and co-learner” (Smith, p.
593);
5. The walls between school and community are frequently crossed; and
6. Assessments are based on competence and community well being.
Knapp (2005) analyzed writings of Aldo Leopold and the way Leopold related to
nature as a method to gain a practical approach to place-based education. Knapp
identified ten themes, which he presents as a checklist for educators in planning and
conducting place-based programs. The checklist is presented here (Knapp, p. 281-283).
1. Wondering and Questioning. Knowing Local History.
2. Observing Seasonal Changes.
3. Listening Intently.
4. Counting and Measuring.
5. Empathizing with and Personifying Nature.
6. Connecting Elements in Cycles.
7. Finding Beauty. Set time aside to find beauty.
8. Seeking Solitude for Reflection.
9. Improving Land Health. “Action projects can be physically, intellectually, and
emotionally satisfying and help the land and local community”.
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I can easily imagine implementing these ten methods of relating to the land into a
place-based nature study surrounding the school. But does it stimulate interest in and
curiosity about nature?
Monica Green reports on a Tasmanian school which has made significant
progress in implementing a place-based program. The school has 20 acres of property,
which had once functioned as a farm, and prior to that was heavily forested. The
environmental teacher in the school began a program to replant trees, and then began to
take students out to “explore the natural habitats that existed close by” (Green, 2008, p.
38). The informal nature of the trips slowly changed into assigning one part of the land to
each class so the students could become very familiar with one place. “They would
eventually grow food in it and become responsible for its health and survival” (Green,
2008, p. 38). The program has matured. At this point “the program not only encourages
children to participate in practical land care tasks but to take on leadership roles in
managing environmental initiatives” (Green, 2008, p. 38).
Because of this program, the land care classes have become “embedded in the
overall school curriculum” (Green, 2008, p. 41). Green also reports the “whole school
community - including its students, teachers, administrative staff and parents - has a
newfound pride and confidence” (p. 41).
This sounds like a success, but in urban-suburban New Jersey we don’t have 20
acres, and we don’t have a coastline. Could something like this work in this setting?
Lianne Fisman (2005) looked at the effects of the “Open Spaces as Learning
Places” program in New Haven, Connecticut. This is a neighborhood-based
environmental education program, offered to third- and fifth-grade students in the New
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Haven public schools. The ultimate goal of the program is to “foster a sense of
stewardship by allowing the children to wonder and discover through exploration of the
urban environment’s natural and social history” (Fisman, 2005, p. 40). The children
responded to an oral questionnaire before and after the program. They also drew detailed
maps of their neighborhoods both before and after the program. After the program the
maps showed significant changes, showing the students’ improved observation of their
“place”. The testing of science knowledge (via oral questionnaire) also improved. Of
most interest to Fisman, however, was the striking relationship between the
socioeconomic status of the neighborhood and the environmental awareness of the
students from that neighborhood. Fisman put forth a hypothesis that “children growing up
in neighborhoods where they do not feel safe or secure may have more difficulty
applying ecological knowledge to their home environments. Their social realm dominates
the ‘image’ of their place” (Fisman, 2005, p.47). In other words, she hypothesizes that
when a child does not feel safe, she or he cannot bond with a place. Thus, for a successful
result on the school grounds, the students must feel assured of their safety.
The report of Watershed Learning Center (WLC) Program’s activities helped
further cement the idea of using the school grounds as an environmental laboratory and
field trip site (Kenney, Militana and Donohue, 2003). The WLC provided outdoor
environmental lessons to schools for use on their own properties. The outdoor activities
were to complement and expand classroom instruction. It included critical thinking skills
as well as hands-on and field experiences. According to this study of the program, teacher
and student feedback about it was very positive. The students “liked the chance to
explore and actually see and touch the things they were learning about in class. They
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enjoyed being outside, observing and using all their senses” (Kenney et al, p.22). Pre- and
post-tests showed gains in environmental knowledge, and that the students “reported that
they are more curious about things that live outside now than they were before they
started going outside with their classes” (Kenney et al., p. 22). Teachers also reported that
students were “becoming more aware of littering and are more interested in caring for the
school grounds” (Kenney et al., p. 23). The amount of time allocated to outdoor lessons
was seen as a factor to influence the effectiveness of the program. Breaking lessons down
to shorter segments could provide more time to explore, and more in-class preparation
was seen as a method to have a more effective class outdoors. The reported positive
results and ideas for improvement added to my developing ideas about field trips to the
school grounds.
A critical review of 150 pieces of research on outdoor learning published between
1993 and 2003 was published in 2004 (Rickinson et al.). This review had a section on
projects on schools grounds. There is evidence that these projects can link different
curricular areas and that students grow in confidence and a sense of belonging,
developing more positive relationships with each other, with teachers and with the
broader community. The authors of this review point out two short-comings in
understanding school grounds projects: there have been few studies focused on physical
and behavioral impacts and, compared with research on “typical” field trips to outdoor
education centers, there is “a need for a greater number of rigorous in-depth studies on
outdoor learning in school grounds” (Rickinson et al., 2004, p.41). The challenges to
implementing these projects were also noted: time, unwillingness to implement new
curricula, and lack of understanding of the benefits of outdoor learning.
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This research review confirmed my own lack of success in locating studies
focusing on learning and/or increased curiosity about the outdoors as a result of the use of
school grounds for outdoor studies. Normal environmental field trips are once (or maybe
twice) a year, for a few hours, to an outdoor facility. Students learn environmental
concepts through games or activities, and have the opportunity to be out in nature,
experiencing learning first-hand. These sorts of field trips have been the focus of field
studies, looking at knowledge retained and attitude shift regarding the environment. In
the current environment of reduced budgets and the on-going need to interest students in
their own education, more programs relying on school-based outdoor work can be
anticipated.
Russell (1973) expounds on the idea of using school grounds for environmental
studies. She has published a book called “Ten-Minute Field Trips”, which then informed
much of my thinking about going outside during class. She opened my eyes to the idea
that field trips can be quite short and accomplish the objective of connecting in-class
discussion to the reality outside.
In her book, Russell describes the area surrounding the school as a reflector of the
neighborhood and community at large. Natural forces touch the school just as they touch
environments that are more exotic. The easy accessibility allows sudden changes in plan,
depending on what has happened outdoors, as well as on-going observation of seasonal
changes.
Russell also raises the point that these sorts of quick trips outdoors create
enthusiasm, but not the “unbridled exuberance” (p. 4) that often goes along with trips to
unfamiliar locales. The continuity can bring a focused understanding and concern for this

21

one area, right outside our doors - and by extension, right outside any door. These
activities then connect abstract ideas to the reality of the physical world. As Russell (p.5)
states, “they make learning meaningful and often interest youngsters who are bored or
have failed to relate to the classroom situation.”
My evolving expectation, as I undertake this study, is that the students will learn
to do science from their trips outside. “Learning to do science” in this context is the
“interaction between the student and the environment; [where] students actively construct
information from the environment” (Orion, 1993, p.326). Observation stimulates
questioning, which in turn will stimulate ideas and methods to discover the answer - the
fundamental approach of scientists. My hypothesis is that the work outdoors will
stimulate curiosity about the outdoors. I believe the on-going nature of the ten-minute
field trips can present the outdoors as always available, and continually of interest rather than an expedition that requires transportation, adults, and money.
Challenges of Studying Field Trips - Local or Far Afield
Rickinson and his colleagues (2004) also point to challenges with studying the
effects of environmental education in the field. They cite evidence that the difficulty “of
identifying, measuring and evaluating the benefits of fieldwork and field trips should not
be underestimated” (Rickinson et al., p. 24). Another warning is that “it is also naive to
think that short excursions to the ‘the environment’ will become significant life
experiences” (Rickinson et al., p. 24). Birnbaum (2004) adds to these challenges by
pointing out the curriculum in public schools is already crowded, state-mandated testing
limits time spent in the field, and adequate adult supervision is difficult to locate.
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Curiosity and Inquiry
Birnbaum (2004) states that “the sciences are rooted in field observations: the
stars, the rocks and soils, the oceans, river and lakes, and the fauna and flora.” (p.407).
Students in the urban environment rarely get the opportunity for fieldwork because of
their setting. The education is in the classroom, supplemented by hands-on lab work. The
lab activities are important parts of the curriculum - but without being tied to the field
work that instigated the lab, are out of context and not linked to “doing science.”
Birnbaum is an advocate for “student-initiated research questions” (p.408). If students
were able to develop a question for research, and then actually carry it out, the learning
comes in the doing of science: developing critical thinking skills, and uncovering the
findings relevant to the question. This is inquiry in action. This is science in action.
David Haury, cited by Denise Jarrett, says that inquiry involves activities and
skills that focus on the active search for knowledge or understanding to satisfy curiosity
(Jarrett, 1997). Inquiry teaching is driven by questions (Hogan and Berkowitz, 2000).
Questions may be the starting point for a lesson, and more questions may occur along the
way as students observe phenomena and wonder about them. Weeks and Stepanek (2001,
p.3) say, “One of the most powerful aspects of inquiry-based teaching is its ability to
excite students’ natural curiosity.”
Students learn how to “do” science and find out that sometimes the process is
messy and unpredictable. Students can perhaps discover that their first ideas did not work
so well and need to now re-think the situation. This reinforces the concept of science as
“growing and changing rather than fixed” (Weeks and Stepanik, 2001, p.2). Each time a
student must re-start is an opportunity for discussing all the science “laws” we take for
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granted. It took a long time for scientists to formulate the laws, and it was not without
controversy, re-thinking and re-doing. Throughout this process, students can become
owners of the work, rather than recipients just doing what the teacher tells them.
Inquiry-based instruction starts with a concrete, observable experience (in line
with Dewey and others) and goes from there. It is about the process of getting to
answers, as opposed to memorizing the right response. Students must “develop their
knowledge of the world around them by gathering their own data and analyzing it for
themselves” (McGlashan and Gasser, 2007, p.3). In order to gather and analyze data,
students must observe, record and ask questions.
Using inquiry-based instruction in science has a range of possibilities, depending
on how many independent decisions students actually make. Colburn (2004) identifies
three types of inquiry: structured, guided and open. The structured inquiry relies on the
teacher setting up the work, while students record and explain the meaning of the data.
Guided inquiry requires that students design the procedure to address the question posed,
and in open inquiry the student comes up with the question, the procedures, and the
analysis/results. This continuum is echoed by Hogan and Berkowitz (2000) who split a
likely inquiry-based outdoor curriculum into natural history observations, teacher-guided
activities, and student driven investigations. Within each of these sections there are
further possibilities. For instance, within teacher-guided activities, the range includes
single activities not included in larger investigations, to a collection of activities around a
theme, to ecological inquiries using questions to spur the actions.
These models suggest starting with work students expect, namely teacher
directed. Work requiring more student decision-making can be eased in to the students’
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experience, slowly adding confidence over a longer period to ensure success. My own
experience agrees with Colburn’s (2004) view that most students would rather be told the
answers than have to figure them out on their own. In my experience, moving slowly to
full independent investigation gives them time to adjust to their new roles in their
education.
Students “need to have opportunities to progress from concrete to abstract ideas,
rethink their hypotheses, and retry experiments and problems” (Jarrett, 1997, p.2).
Moving from concrete to abstract also reflects moving through Bloom’s Taxonomy
(Bloom, B., Englehart, M. Furst, E., Hill, W., and Krathwohl, D., 1956). What came to be
known as “Bloom’s Taxonomy” was created by a group of educational psychologists.
The Taxonomy identified six stages of intellectual behavior important in learning. The
beginning stage is the simple recall or recognition of facts, called “knowledge”, an
understanding of the concrete. The levels then move through increasingly more complex
thinking to the top, which is called “evaluation.”
Marlene Hurley (2006) focuses on using field trips as motivators for higher-level
learning. She presents a continuum showing how pre-trip, field trip and post-trip work
move through Bloom’s cognitive stages. According to Hurley, the pre-trip work is
focused on the lower order thinking skills (Knowledge, Comprehension) as details of the
location are described and expectations of students are made clear (what to bring,
assignments and expected results). The trip itself straddles the middle portion of Bloom’s
Taxonomy (Comprehension, Application, Analysis) as the students record their
observations and collect data. Higher-level thinking occurs back in the classroom after
the trip is over - analyzing the data and drawing conclusions from the synthesized results.
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Applying Bloom’s Taxonomy to field trip work emphasizes the importance of the post
trip work where students make sense of what they have observed.
Inquiry-based teaching seems to have very few detractors. Stimulating students to
get involved as scientists, posing questions and figuring out ways to test their ideas,
appears to be a productive teaching method. Students respond positively. Denise Jarrett,
referring to a poll done for “Education Week” in 1997, reports, “Fifty-four percent of the
students using more inquiry-oriented methods said that science is one of their favorite
subjects, compared with 45 percent of the students in traditionally taught classes. Also,
nearly 25 percent of the students in traditional classes said that science is their most
difficult subject, while only 18 percent of the students using inquiry strategies said so.”
(P-6)
Applying inquiry techniques in a familiar context - such as the school grounds plays to the students’ concrete experience of the world. If the question to be studied
comes from the student, “the degree of engagement is greater and the learning is more
authentic” (Sarkar and Frazier, 2008, p.30). For the teacher, the place can be the
integrating factor for various portions of the curriculum. Concepts and skills can be
brought together in one (or more) actual investigative outdoor units. Selecting units to
observe natural processes at work may arouse interest and curiosity about this outdoor
world we live in.
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Context
The school is an urban-suburban sixth-grade only school in northern New Jersey.
It was converted from a typical grades six to eight middle school in 2005 to consolidate
the entire sixth grade population of the town. The rationale for this move is embedded in
the idea that sixth grade is an important transitional year for these eleven to twelve yearold students. They are leaving the relative comfort of a single classroom and teacher and
moving into a situation with nine different classes with nine different teachers in one day.
The class size is slightly larger than the students are used to, with an average of 23
students in the classroom compared to 21 in elementary school. The students in the room
are not the same group they’ve been with for a number of years; they are brought from all
the elementary schools all over town. The sixth grade environment is further complicated
by lockers, after school clubs and the bus schedule. The students are also developing
physically, entering adolescence with all of its physical and emotional upheavals. Social
cliques form and dissolve with regularity. Boys are starting to notice girls; girls are
starting to notice boys. There is a lot going on, in addition to the curriculum teachers are
endeavoring to teach.
In the five years of this sixth-grade only environment, teachers have reported a
definite change in the students’ behavior and attitude over the course of a school year.
The students enter the school as elementary school students. They are heavily dependent
on the teacher. They expect the teachers to provide them with everything they need including the answers. They want to please. By the end of the year, most of the students
have turned into seventh graders. They have asserted their independence. Their belief that
the teacher (and other adults) is knowledgeable and someone to look up to has - in many
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cases - diminished. They are invested in their social lives, and academics undergo a
predictable drop from late-winter right through the spring. A general lack of focus is
expected as the weather warms up and we all wish to be without demands on our time.
The switch noticed in this environment is beyond that expected “spring fever”.
Due to the incoming nature of the students, much of the time in sixth grade is
getting students to become less dependent on the teacher, slowly weaning them from the
expectation that the teacher knows all, and will supply the correct answers. The steps to
independent critical thinking are not always easy to take on for these students. In some
cases the separation process seems to happen naturally, but in others it can be delayed or
not happen at all within the ten months of the school year. In April some students are still
asking, “What should I write here?”
Currently there are 507 students enrolled for the 2009-10 school year. These
students are divided into four academic teams, functioning as little schools within the big
school. Each academic team has core curriculum teachers (Language Arts, Reading,
Math, Social Studies and Science) assigned to the same group of students for the entire
academic year. Related arts, music, physical education, world languages and health
programs see all students for a portion of the academic year.
The day at school has nine 42-minute periods. Lunch is 21 minutes, and there is a
21-minute “advisory” period that balances the lunch schedule. “Advisory” is seen as
similar to homeroom. The students have no recess.
Demographics
The gender breakdown is evenly split: there are 252 boys and 255 girls in the
school.
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The 507 students can be broken down by the following self-identified categories:
Self-selected Demographic

#

% of

Grouping

reported

population

Black

243

48%

White

111

22%

Hispanic

111

22%

36

7%

Asian
Unclassified

4

0.7%

Multi-racial

2

0.3%

Table 1. School demographic breakdown.

Eighty-two students of the 507 (16%) have an Individualized Education Plan
(IEP). This legal document states what the student’s disability is, and what he/she needs
the school to offer in order for him/her to be successful. Some of these students are
included in the general education classroom, with a second teacher in the room to assist
in instruction. Others are assigned to a resource room: smaller class size with other
students with learning disabilities.
We also have ten students with 504s. A 504 is a legal document that allows
general education students who have a physical or mental impairment that substantially
limits one or more of their life activities to have reasonable accommodations to perform
in school or on a job. It must list the impairment, be reviewed by a multidisciplinary team
and be updated regularly.
Looking at the number of students who get free or reduced-pay lunch is one way
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to get an idea of the economic background of the students. In order to get free or reducedpay lunch, parents must apply to the school, stating their income and household size.
Annual salaries of $20,036 (for a household of one) to $68,469 (for a household of eight)
qualify for assistance in this program. For households greater than eight, the annual
income goes up by $6,919 for each person (Federal Income Chart for School Year 20092010 ).

Lunch

Free lunch
Reduced pay lunch
Full pay lunch

# in

% of

population

population

152

30%

41

8%

314

62%

Table 2. Lunch payment options.

Participants in the study
Of the 507 students, 125 are assigned to my team. This number has shifted
slightly during the year as students move into the district and out of it. On my team, there
are 65 boys and 60 girls.
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Gender

Whole School

Whole School

My Team #

My Team % of

# Reported

% of

Reported

Population

Population
Female

255

50%

60

48%

Male

252

50%

65

52%

Table 3. My team gender breakdown compared to the school.

The demographic breakdown of the whole school is fairly represented among my
team’s subset of students.
Self-selected

Whole

Whole

My Team My Team

Demographic

School #

School

#

% of

Grouping

reported

% of

reported

population

population
Black

243

48%

57

46%

White

111

22%

29

23%

Hispanic

111

22%

31

25%

36

7%

8

6%

Asian
Unclassified

4

0.7%

0

0%

Multi-racial

2

0.3%

0

0%

Table 4. My team demographic breakdown compared to the school.

The economic background, based on free and reduced-pay lunch is again similar
to the whole school numbers.
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Lunch

Free lunch
Reduced pay lunch
Full pay lunch

Whole

Whole

My

My Team

School

School

Team

% of

#

% of

#

population

reported

population reported

152

30%

35

28%

41

8%

8

6%

314

62%

82

66%

Table 5. My team lunch breakdown compared to the school.

Of the 125 students on my team, I have daily contact with 113. The twelve I do
not see are assigned to resource rooms for science. Eight of these twelve are also on the
free or reduced-pay lunch plan.
Within two of my classes are twelve students with IEPs. An inclusion teacher is
also present in these two classes. His primary responsibility is to ensure that the students
with IEPs have modifications to the lessons to ensure the opportunity for success. I have
two students with 504s, one for hearing loss and the other for Attention Deficit. These
students are not in the classes with the second teacher.
Of the 113 students in my classes, 99 have consent forms signed by parents
agreeing to participate in this study. Of the remaining fourteen, eight were never returned,
parents did not approve four, and two students started at school in the third quarter. The
fourteen without consent participated in all the work the others did. Their Observation
Sheets were removed from those under analysis for this study. Since the surveys were all
anonymous, there was no way to remove those results.
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All students in all classes had the same outdoor and indoor assignments. The
inclusion students' assignments are sometimes modified, but mostly only in terms of the
time allowed for completion.
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Methods
The question I am investigating is whether students’ interest in and curiosity
about nature can be stimulated by frequent trips outside during the school year, using the
concept of “ten-minute field trips”.
The overall plan was to take my science classes outdoors during class time for ten
to twelve trips during the ten-month school year. Initially, as students adjusted to the idea
of class-time outdoors, they would simply observe and ask questions about what was
being observed. As time went on, and if student preparedness and ability seemed to
warrant, we would move along the spectrum of inquiry-based instruction. Students would
include ideas about how to figure out answers, and potentially design procedures and
conduct an actual investigation of the student-created question.
To get at an answer while implementing this plan, I used a variety of tools.
Quantitative Tools
Pre- and post-study survey using Children’s Environmental Response
Inventory (CERI). This instrument had been used in two other Montclair State
University (MSU) theses (Cavern, 2005; Mongiello, 2008), and was considered an
established method for ascertaining children’s response to the environment (Bunting and
Cousins, 1983). This survey has 185 five-point Likert-type questions and is divided into
nine subsections. Each subsection focuses on different facets of interaction with the
environment. I chose to uses the “Pastoralism” subsection. This section focuses on
“enjoyment of the natural environment in an intellectual and aesthetic fashion” (Bunting
and Cousins, 1983,p.4). I added three questions of my own at the end, for 25 questions. A
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copy of the survey is included in the Appendix.
When the survey was administered before and after teaching interventions in the
MSU works referenced, the results showed no statistically significant change in student
response to enjoyment of the natural environment. The questions posed in the survey are
of a general nature; I wondered if it were likely that “I really enjoy nature” would change
over a three-week, or ten-week, or even ten-month period. Also, the survey is 25 years
old, and does not reflect current interests of 11-12 year old students. I decided to use this
one section in spite of these reflections, primarily because it has been vetted by other
professionals and is known in the field.
The survey was anonymous. It was administered in the classroom in late
September and again in late May. Students put the completed responses in a box with a
slit in the top - similar to a ballot box. The box was not emptied until the end of the day.
Short surveys following outdoor excursions. I developed one to two question
surveys that followed some of the outdoor excursions. These focused on student’s
thinking about the “trip” - what was interesting to them, what they were surprised about,
and how helpful it was to understanding the lesson from the classroom.
Quantitative/Qualitative Tool
Each outdoor event was accompanied by an “Observation Sheet” the students
were required to complete. Generally the structure of the sheet had the observation
(drawing and description) of the defined study on the front, with questions about the
object and how the student thought about them on the back. The question segment
changed with the topic under study. Its intention was to stimulate questions about the
topic, create hypotheses to their own or teacher-created questions, apply knowledge from
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the indoor part of the lesson and take time for personal reflections.
The quantitative part of this Observation Sheet came from identification of
repeating ideas within the consolidated responses from the students and determining the
growth of critical thinking by evaluating the type of responses provided. The qualitative
part was in judging the quality of the observation itself.
I reviewed all Observation Sheets that were submitted in order to keep up with
how the group as a whole is performing. The examples used in this study are drawn from
a group of seven students who were selected at random at the beginning of the year. (See
Qualitative Tools, below)
Qualitative Tools
Observations of seven randomly selected students. Originally I had intended to
observe four to five students in each class, but due to the nature of our “ten-minute trips”,
it was close to impossible to model behavior as well as observe five students in this short
time. I observed one general education student in each class, with an additional special
education student in my two inclusion classes. I observed them for very short intervals
(30-40 seconds) and used a field journal to note behavior and anything they might have
said in my hearing. My intention was to follow them throughout the year and use them as
examples for the whole student group. I kept the Observation Sheets completed by these
students separate for use in the analysis. Their progress in following the instructions of
the outdoor assignment, asking good questions, and coming up with ideas to figure out
the answers was considered representative for the whole group.
Interviews with the seven students. Each of the students was interviewed
separately in April for about 20 minutes. The interview consisted of six questions
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prepared in advance:
1. How would you describe your interest in the outdoors?
2. How do you feel about going outside as part of your science lessons in
school?
3. What was the part you liked the best about going outside?
4. What was the part you liked the least about going outside?
5. How would you make the outside experience a better one?
6. If you talked with fifth graders headed here next year, how would you
describe this program?
I recorded comments and ideas on the typed interview sheets and read the
comments back to the students to see if I had correctly understood their ideas.
These methods - particularly the observations and interviews, Observation Sheets
and brief surveys - gave me a reasonable idea of student progress during the year. From
there I could redirect my plans depending on what was discovered.
Ethical Considerations
This study was approved by MSU’s Institutional Review Board in March, 2009
and approval extended in October, 2009. Written consent was obtained from parents or
guardians from all students participating in the study.
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Findings and Discussion
The Findings and Discussion are divided into three separate sections, moving
from the purely quantitative survey to the purely qualitative student interviews and
observations.
CERI Pre- and Post-Study Survey Results
The 22-question “Pastoralism” section of the CERI Survey (with three additional
questions of my own) was administered in late September and again in late May. (A copy
of this survey is included in the Appendix.) The respondent was asked to Agree Very
Much, Agree, Don’t Know/Don’t Care, Disagree, or Disagree Very Much with each
statement. 105 students completed the survey in September and 95 completed it in May.
All surveys were anonymous and were not separated by class or any other marker.
Are the data returned on the surveys valid? The data returned on the surveys
show strong internal correlation (tested with the Pearson correlation). Running all 25
questions against all 25 questions returned 625 items, 419 of which showed a correlation
significant at the 0.01 level. This means that 67% of the responses showed a very strong
99% internal correlation among the responses. 80% of the calculated items showed a
correlation of 95% or better.
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Correlation level

#of

% of

responses

responses

Correlation significant to 0.01

419

67%

Correlation significant to 0.05

82

13%

501

80%

Show no significant correlation

99

16%

Self-referenced (returned “1”)

25

4%

Total of significant
correlations

Table 6. Internal correlation of responses to CERI statements.

Did the data validate my hypothesis? My hypothesis was that - after
experiencing the outdoor lessons - students would report a greater respect for and
enthusiasm about nature. My hypothesis was not validated by the survey responses.
There were 25 statements on the survey. Of the 25 statements, three showed a
statistically significant change (<0.05) from September to May. The change was negative.
This significance was calculated using the Kruskal Wallis test. The results showed little
variance within the group of respondents for these three questions.
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CERI Statement

#2 I like places where there are lots of

Sep

May

K-W

mean

mean

Significance

3.95

3.65

.048

3.95

3.44

.017

4.10

3.77

.034

different plants and animals.
#11 It would be fun to go to a nature
camp for the weekend.
#22 I like walking through the leaves in
the fall.
Table 7. CERI statistically significant statements.

The remaining 22 statements showed no statistically significant change. While not
statistically significant, 16 of the remaining 22 statements showed a change to the
negative from September to May.
Personally, I found this depressing. Professionally I wondered what could have
caused this. Here are some ideas.
Timing o f the May survey. As I noted in the Context section, these sixth grade
students undergo a metamorphosis in this year. They start as elementary school students,
generally dependent on the teacher and wanting to please. At the end of the year, they
have changed into seventh graders whose independence has been asserted and whose
social considerations often outweigh academics. It is quite possible that students reported
what they thought I wanted in September, and reported against what they thought I
wanted in May, due to their change in outlook.
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This idea can be supported. When surveys were administered, I did not pay
attention to what each student was doing, in order to preserve their anonymity. In May a
student right in front of me was hurriedly checking all the blanks in the column “Disagree
Very Much”. She was definitely not reading the statements. I took the form from her. In
entering the data later, I found three other examples of this. One other form repeated
“Disagree Very Much”, and two others had checked “Don’t Know/Don’t Care”. I
removed these four forms from the results, feeling confident the students were not
treating the survey seriously. I have no idea, however, if there were other less obvious
cases of small rebellions.
A further thought on timing is that I believe the most recent activity will color
students’ responses. NJ-ASK (state testing) was held just before the survey was
administered. This was a stressful week for all. Students often have the idea that state
testing signals the end of school and find it hard to settle down back to the normal
routine. Looking back now, administering this survey the next week was not a wellconceived idea.
Students *academic ability and surveys. While academic ability does not indicate
interest in nature, it may well have an influence on a student’s interest in reading a survey
and responding to it.
We send out progress reports showing letter grades every five weeks; every other
one (at ten-week intervals) is a report card that goes on the student’s record. For the first
time in my experience, I had Ds and Fs (ten and two, respectively) after the first five
weeks of school (October, 2009). I was shocked then, and remain shocked now.
Invariably students want to impress the teachers when they first arrive, although this does
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drain away during the year. This group has a distinct minority, which has not shifted over
the year, which seemingly does not care about what happens academically.
Figure 2 shows the number of Ds
and Fs at five-week intervals. The
progress report serves as a warning; many
times parent and teacher action can force
the student to do the work as is seen in the
first cycle (October and November). That
cycle of poor showing at the progress report and better at the report card did not repeat
for the second and third marking periods. It did happen in the fourth marking period.
Such students who do not appear to be interested in succeeding academically particularly in the fourth marking period - may have found the additional sheet of paper
not worth focusing on, giving it less attention than it warranted.
Experience level o f students. Some of the statements posed assume experience in
nature: walking in the woods, long hikes, sounds of a stream. All of these statements
suffered negative setbacks in the May survey responses. I wonder now how many of
them actually have had these experiences.
Getting to an idea of the socio-economic background of the students is not easily
done. I approached it through two avenues: the free / reduced-pay lunch program and the
elementary school the students had attended previously.
Free/reducedpay lunch program: Over a third of My Team (43 students) has
free or reduced-pay lunch. I have 33 of these students for science. (Ten of the students on
my team have science with a resource room teacher.) These numbers are not direct
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indicators of a lack of access to rural walks in the woods or sounds of a stream. However,
they do give a view of a significant portion of the students’ financial situation.
This lunch program requires the adult(s) in the household to file an application
stating income for the household. The range of incomes allowable for the lunch program
starts at a household size of one with an annual income of $20,036 and grows to a
household size of eight with an annual income of $68,469 (Federal Income Chart). This
income level qualifies the household for free or reduced-pay lunches for their students in
the District. Looking at these incomes, I can easily imagine little disposable funds to be
spent on trips to the country.
Elementary schools students attended. The township has two segments,
commonly referred to as “down the hill” and “up the hill”. “Down the hill” refers to the
people, schools and businesses in the valley, generally less affluent and more immigrantbased. “Up-the-hill” refers to the people, schools and businesses located on the local
Mountains, more affluent and established.
Slightly more than 40% of the students in the sixth grade come from "down the
hill" elementary schools1 (Ross Haber Associates, 2010, for student populations of
the various elementary schools). If this demographic image of "up" vs. "down" is
correct, about 200 students come from less

Free and Reduced-Pay Lunches

affluent areas of the township. They may or
may not have the financial wherewithal to
explore the outdoors beyond the confines of

Down the hill

Up the hi II

Out of district

Where student lived last veer

their neighborhoods.

Figure 3. Free lunch and student
location in town.

1 Halstead, P., Guidance Counselor. Personal communication, May 2010.
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Of the 43 students on the lunch program, 24 came from “down the hill"
elementary schools. My surprise was that it wasn't a greater number.
Instrument reliability. In the last five years, two other Master’s theses were
conducted at Montclair State that used subsets of the CERI questionnaire. Both programs
were summer special programs - one residential and one a two week commuter program.
They focused on natural settings in New Jersey. The “Pastoralism” section was used in
both.
The authors of these two theses (Mongiello and Cavern, 2008 and 2005,
respectively) used a method specified by CERI developers Bunting and Cousins (1983,
p.5) to score the returned data. This method ignores the responses to “Don’t know/Don’t
care”. It adds the positive values, subtracts the negative and then adds a constant to assure
a positive number. The reported results were for a mean and standard deviation,
presumably for the whole question set. Cavern’s study showed the following results on
the Pastoralism subset of questions (Cavern, p. 36 and 37):

Group

Pre-

Pre-

Post

Post-

Mean

SD

Mean

SD

1

76.48

11.83

76.63

15.70

2

77.52

14.28

76.69

15.06

3

75.68

13.43

73.46

14.98

Table 8 Cavern Pastoralism results.

Mongiello’s study showed the following results on the Pastoralism subset of
questions (Mongiello, p. 44 and 45):
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Group

1

Pre-

Pre-

Post -

Post-

Mean

SD

Mean

SD

83.34

11.35

83.44

11.65

Table 9. Mongiello Pastoralism results.

Both Cavern and Mongiello tested for the significance of the difference between
the pre- and post- scores, and both reported the change “was not statistically significant”
(Cavern, p. 40, 41, 43, 44; Mongiello, p.45).
While I analyzed the data in the current study by individual questions rather than
the set, and included the middle values, the results were quite similar. The mean mostly
dropped from pre- to post-. In the cases where it did not drop, it rose only slightly. Also,
the large standard deviation in all studies precluded significance of the differences noted.
It may be that this instrument simply is not performing as we need it to.
Teaching skill. Finally, I regretfully include this possible reason for the decline in
the results. It certainly can be that my methods did not instill the desired results in the
students. From the students’ first day with me they know that - now that they are in the
sixth grade - it is time for them to start thinking on their own. I teach them how to think
about problems that are new to them. However, the idea that support is being pulled
away, and they will be responsible for their own work and ideas is not a popular one.
This is particularly noticeable for those who have so far done well in school. My belief is
that these “good” students have done well because they have always done exactly what
the teacher asked of them. The concept of thinking independently, and potentially
disagreeing with the teacher, is a new one, and one that may stimulate fear of failure.
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Many students had the idea that going outdoors was going to be akin to recess. It
was not. Each trip had specific assignments to complete within a short amount of time. If
a student spent the time chatting with friends, the work would not get done. When I
insisted that the Observation Sheets be handed in, some students wondered why it was
necessary and simply did not do it. Others forgot. Since I did not grade any of the outdoor
work (although I do not think students realized it), I did not follow up with those who did
not complete the work.
Most students did well and seemed to gain from the outdoor trips, but there were
some who openly flaunted classroom rules (running, throwing objects, ignoring the
assignment, and so on). They had to be sent back indoors with displays of temper all
around. It is true that many students found the work enjoyable. It is also true that a
significant minority did not. It’s difficult to know the reason.
Statements of Interest
Six questions remained positive (meaning that one standard deviation kept the
response around three “don’t know/don’t care”) from fall to spring, although it is not
statistically significant. Three of these six are of interest, in that they all have to do with
being quiet.
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Statement

#31 enjoy watching the sky on

Sep

Sep

May

May

Mean

SD

Mean

SD

4.04

0.97

4.00

1.05

4.03

1.13

4.16

1.08

4.13

0.96

3.96

0.94

summer nights.
#13 There are times when I like
things to be very quiet.
#211 like the sounds a stream
makes.
Table 10. Positive interest in quiet.

The statement “There are times when I like things to be very quiet” particularly
strikes me. The mean for this rose in May, and the standard deviation got smaller. There
seems to be some desire for quiet, unrelated to other topics, that goes across the students.
This desire seems hard to believe when juxtaposed with the continual high-volume
chatter produced in and out of the classroom, along with being plugged in to Ipods, cell
phones, and other electronics. Yet, these results say that students somehow recognize the
need for quiet. While some writing has been done regarding those students with Attention
Deficit Disorder, and how noise affects their ability to focus (Cootey, 2010), there is
quite an opportunity here for further research.
The Trips Outside - Students Working as Scientists
We went outdoors for eleven different lessons during the course of the school
year. Even as I write it, eleven times does not seem like a big number. I know from the
experience, however, that it would be difficult to do much more. The calendar on the next
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page graphically shows the planned and unplanned interruptions to the teaching schedule:
holidays, snow days, state testing, assemblies and other school programs that require
class time.
Each time we went outside there was an overt science objective, ranging from
honing observation skills to using observed data to support or refute a hypothesis. There
was also an underlying intention to expose the students to the many facets of nature. This
intention was never mentioned, unless students initiated the conversation.
A detailed description of the trips is included in the appendix. Here I am
summarizing findings in several science-oriented categories:
•

observation skills;

•

willingness to hypothesize;

•

understanding of scientific process (how to test a hypothesis); and

•

the level of student’s thinking in responses and ideas.

The sources for this analysis are the Observation Sheets that were required for
eight of the ten trips and short surveys administered after four of the trips. The samples of
Observation Sheets included are those from the seven students randomly selected for
observation and interviews for this study. Comparing these seven to the full population
gives me high confidence that they represent the spectrum of ability and understanding.
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12/24-1/1: Holiday
1/18: MLK Day
2/12-15: Winter Break
4/2-4/9: Spring Break
5/3-5/6: State Testing
5/31: Memorial Day
6/23: Last day of school

*

Observation skills. Students arrive in my
science class with varying levels of experience.
Observation is the first skill taught, and one that is
used throughout the year. We use an “Observation
Checklist” which lists the items to include in the
observation, as well as prompts to push the
student to include questions or ideas about what
she or he is observing. Each year time is spent
practicing measurement (both with rulers and
scales) before observation can be considered
“learned”. The checklist provides the students

Observation Checklist
1.
2.
3.
4.
5.
6.
7.
8.

Color
Size (measure)
Shape (DRAW!)
Flexibility
Texture (how does it feel?)
Mass (weigh)
Is there a pattern? Describe it!
Is there behavior? Describe it!

OTHER SENSES:
1. Does it make a sound? Like
what?
2. Does it smell? Like what?
CONNECTIONS & QUESTIONS:
1. Look for things that are odd or
unusual. Ask about them
2. Does it remind you of anything?
3. Are there other questions you
could investigate?
a. I wonder what would
happen if...
b. It surprised me that...

with assistance in remembering the basic points of
Figure 5. Observation Checklist

observation. I developed it over a few years,
trying to find a way to promote consistent and thorough observations. By the end of the
school year, there is improvement in the overall quality of observations, although the
checklist remains a goal for most.
Drawing or sketching the observation remains an initial obstacle for some
students. Those students who like to draw and have been affirmed as “artists” have no
difficulty. However, those students who feel they “can’t draw” resist trying. To help them
along I frequently draw on the board, showing my own limited artistic ability. When
these students realize that the requirement to draw is not going away, and when they
more slowly realize that their drawings - however limited the students see them - are
getting better, the resistance melts away.
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The first outdoor observation was September 25, 2009. It was focused on soil. A
scoop of soil was put on a white sheet of paper and the students were to draw and
describe what they saw, identifying as many parts of the soil as they could. The drawings
and descriptions showed the uncertainty of the first time. In general, observations fell into
these categories:
•

No description with a few drawn soil parts (not labeled)

•

Lists of ingredients with drawings showing how the ingredients
looked

•

Ingredients drawn seemingly randomly on the page and labeled

•

Soil as a background with a few parts drawn. Some are labeled.

Looking at this first attempt, it was clear that the students were responding to the
instructions to identify parts. They were less focused on drawing the scene so that the
parts could be identified. There was very little use of color, objects were not labeled, and
half of my sample did not include the setting of soil.
The last comparable observation we did in the year was in the beginning of
March, looking at trees in early spring for buds and the color of the branches. The
instructions this time were to record the shape of the branches, shape of buds and any
color noticeable in the buds, position of buds on the branches and the overall color of the
branches. The results this time again focused on the instructions, but also included
drawings to help explain their words.
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Observation sheet samples. Each figure shows the same student’s work. The left side
shows the September soil observation. The right side shows the March tree branch
observation.
Early Spring Tree Observation

Soil Observation

Toowinbe lookWf at2 different trees. Pereachtree payattentiontotlx*« 'small structure»' onthebrandie*(newweknew
they'recaHedBUDS)ANDdieoverallcolor thebrandie*orthe ueeshdw. lb atethe coloryeumayneedto standaaughtdistance
•way. Select out or twobnuKhe*anddrawwhatyouaee. tnctudta*:
Shop*ofthobranchas(tookIhranyfractal*]
• Shapeofthobndaaod anyooloryoucanaeeta thebudi
• Petitionofthe bud! on thebranche*(opposite eachutheri alternation»)
• ShadeInthe outrancoloryoutee la thebranche*whenyeuatopbach(tornthe wees
then aanwerthe queeho*!onthnhark.

2. Pat the»0 on awhite rfieetofpaper.
1 Drawanddotenbe whatyoutee Inthe box. Adddetail Identityat manypartsofthesoil

Figure 6. Student’s organization and drawing shows significant
improvement. Information is conveyed using both drawings and words
that depend on each other.

Early Spring Tree Observation
Soil Observation

r?
.'■y-/
o
# P
6 o oo*

Figure 7. Student’s ability to convey information in drawing shows
significant improvement. Color is used effectively and the questions posed
in the instructions are answered.
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Earty Spring Tree Ohservado
2. Patthe wil on■white sheet ofp^ mt.
S. Drn*and describe whit yousee hr the box Adddetail Identifyas manyparts ofthe soli as yoc can.
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Figure 8. Student has various emotional issues that interfere with cognitive
processing. Here the spring observation appears less developed than the fall
work. It is slopping, done in ink without color and without explanation. The
drawing does accurately reflect the buds and their placement. The fact that
the observation was done at all was counted a plus.

Overall, the observation skills exhibited by students showed a moderate
improvement. Some students showed significant positive change (as in Figures 6 and 7
above), while others improved marginally.
Understanding of scientific process. The outdoor trips involved two different
ways to experience the scientific process. One was to ask the students to suggest how
they would find out the answer(s) to the question(s) they had just posed. This started the
transfer of responsibility: not only did the student ask the question, they were expected to
have an idea of how to find out its answer. The second took the students further. They not
only suggested methods of discovering the answer, but also followed through on their
suggestions.
Suggesting a method to fin d the answer. On January 29, when we observed trees
looking for “small structures” (buds) on their branches, the Observation Sheet asked
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students to develop at least two questions about the structures. They were then to pick
one of them and write down how they would find out the answer.
This question was intended to see if students were willing to take on the
responsibility of finding the answer, as a scientist would. The ideal answer (from my
perspective) would be to combine research about these “structures” with some hands-on
activity to supplement and “make real” the information gained from their source. Most
students had the idea that they had to pick just one method: research, observing or
actually doing something to the tree.

How to find the answer

#of

% of total

responses

responses

Observe only

27

39%

Research: internet, books, ask

21

30%

Do something: cut it, break it, etc.

13

19%

Observe AND research

4

6%

Do something AND research

4

6%

Observe AND do something

1

1%

Table 11. How to find out the answer - January.

The dominant answer was to observe the tree. This reflects their experience
outdoors, where we had mostly done observation. It also is a reasonable answer. Many
students had wanted to know what the “structure” would turn in to, and observing is not a
bad way to find out.
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Many responses noted that the observation would be over time, from months to
years in one case. One mentioned setting up a log. Another mentioned drawing pictures
of the structures over time. Yet another suggested taking photos. All of these ideas were
good ones, and I was happy to see the recognition that observation can provide the
observer with good information.
Those who wanted to do something active also started with a good idea. Looking
inside the structure can provide valuable information. Most of them, however, did not
realize they needed special equipment to really see what was going on.
Research was also a very popular answer. My belief is that the students see
research as the easiest way to get information. The most expeditious way is to ask their
teacher. Interestingly, it was not the most popular way the students selected to do their
research. I attribute this to my on-going stance insisting on student thought, rather than
my telling them answers. Most popular in research methods, in the view of these
students, is the Internet. It had three times the mentions compared to asking or looking in
a book. I have watched students research on the Internet for several years. The process
does not employ reading skills or discernment. Students rapidly scan the pages, looking
for the word-for-word question posed, which they presume will also provide the answer.
This year I asked students to look up two names of people who invented the microscope,
and multiple students responded that Isaac Newton was one of them. I checked the source
several had cited. It is on a page about Inventions, including Newton and the telescope.
Students conceive of the Internet as a fast, easy method to get answers. Sometimes it is;
but sometimes the answers are not obvious. It would be worthwhile learning more about
how young students use this technology.
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Seeing these responses, I was very pleased with the number who listed
observation as a method to find out the answer to their questions. I also needed to get the
students to understand that research adds to the process and works hand in hand with
experimentation or observation.
I repeated this type of question on March 4, when we went out to observe the
color of a tree’s branches in early spring. The color of branches at this time eerily echoes
the color of its changing leaves in the fall. I wanted students to experience this, and then
hypothesize about what caused it and how they could test their hypotheses. This change
in vocabulary (from answering a question to testing a hypothesis) began transferring a
known course of action to the methods of science. It also expanded the concept of a
hypothesis, since a good hypothesis needs to be able to be tested.
Looking at the results this time, I believe I had become too enthusiastic about the
use of observation and action to answer a question. The students clearly got the message
to act, but did not balance the action with research.
How to find the answer

# of

% of total

responses responses
Observe

33

45.8%

Do something (take bark, take

26

37.1%

Research

6

8.6%

Research AND do something

3

4.3%

branches, etc.)

Table 12. How to find out the answer - March.
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Four students answered a different question from what was asked, and two did not
answer at all.
Students who responded with “observation” seemed to have a good sense of what
is required for that act. This is reasonable, considering we had done a lot of it. The desire
for action was less grounded in what would actually help test the hypothesis. This leap to
action without thought or planning is not out of character for this age group. I have
frequently observed it when students are faced with an invention challenge. These
questions showed that students were clear on the need to observe, but needed more
experience to understand the importance of research and planning prior to action. This
came in part when students had to follow through on their test plans.
Follow through. We had two opportunities to actually follow through with the
ideas students came up with to test their hypotheses.
We found our first opportunity for an outdoor-based inquiry after planting tulip
and daffodil bulbs in November. Before we had gone outside, I did a brief instruction on
bulb anatomy: how to recognize the top (pointy end) and bottom (flattish, hairy end), and
how to plant the bulb for best chances of success (pointy end up, about four inches deep).
The classes progressed reasonably well; by the end of the day, all the bulbs had been
planted.
In class the next day, I explained I had noticed some students had planted their
bulbs upside down. I asked what would happen to these bulbs. Individuals were to create
a hypothesis and then discuss the situation in their planting teams to agree upon one idea.
Normally we would have stopped there and discussed the various hypotheses. This time
we went a step further.
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I asked the teams to come up with an experiment to test their hypotheses in
containers in the room. We discussed the plans as a whole group. All teams had identified
the need to plant bulbs incorrectly (upside down or sideways) in the containers. Some
groups also recognized the need to have a bulb planted correctly. These students did not
know the word “control” as used with a scientific experiment, but they recognized the
need for some way to compare the incorrectly planted bulbs to a correctly planted bulb.
Finally, students discussed how they would track the development of the plant without
having to dig it up to check. Some groups suggested planting it in an unused aquarium, or
other see-through pots, so we could monitor progress.
I was pleased with many of the groups’ responses, and selected one group from
each class to implement their test plan. This was accomplished, and then the containers
were put in the refrigerator to mimic the outdoor cold. Selected students watered them
periodically until they were removed in February.
We could all then observe the struggles the upside down and sideways planted
bulbs had to get out into the sunlight. We could not see inside the transparent plastic
containers a few groups had used, so that idea had not worked. However, just looking at
the bulbs’ growth, we could see that some of the bulbs were creating new stems out of the
side of the bulb in order to try to bloom. They were not ultimately successful. This may
have been due to the limited space in the pot. In the end, we pulled the bulbs out of the
pot, and saw that their stems were bending up toward the light, but were stymied by the
edge of the pot.
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Figure 10. Bulb creating stem
in place of roots to try to make
a flower.

Figure 9. Bulb being pushed out
of the container as stem tries to
get out to the sun.

I was very pleased with this impromptu experiment. Many students (I estimate
more than half of all the classes) reasoned their way to a good set-up. Fewer understood
the broader science issues (such as a control and the need to somehow observe what was
happening).
The second opportunity for follow through came in the last outdoor excursion of
the year, examining the success of dandelions. The students were posed a question about
dandelions:
Most people don’t like dandelions at all, and try to get them out of their lawns and
gardens. It is very difficult. Most dandelions are doing very well, in spite of
people! Why is this?
Students hypothesized individually, and then were put into groups. In the groups
they were to compare their individual hypotheses, and select one (or two) they wished to
test. The students were then to develop a test plan, assign responsibilities, and do it. The
groups had two days to plan, test and prepare a presentation showing their results.
There was some discussion about what to do if the results were different from the
hypothesis. In each class I reiterated that the most important thing was to simply report
what happened: to not change the hypothesis to match the results, or the results to match
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the hypothesis. Scientists have to deal with what happens, not what they wish or think
should happen.
In the discussion that followed, two groups in particular got distracted from the
primary question, finding the peoples’ actions more questionable than the dandelions’.
“Why do people try to get rid of dandelions?” was one spirited discussion. This started
another round of talk about how what is a weed to one person is a pretty flower to
another. Another group focused on how people try to get rid of dandelions, which
admittedly gives some hints about why dandelions are successful.
Each class requested to go outdoors to gather data. The desire was generally to
observe the dandelion. Several groups wanted to dig one up. In each class, the groups
watched what was going on with the other groups. When one group tried to dig up a
dandelion, the others saw the issues in getting a root free. There were several dandelions
already gone to seed in a certain section of the grass. Before going inside I brought the
class to that area and asked what that “white thing” was. A few mentioned “seeds”. I
explained it was a dandelion. Some responded that the yellow things were dandelions. I
agreed that the yellow flowers were dandelions, but the white puffballs were also
dandelions. The concept that the yellow flower and the white seeds were the same plant
clearly stumped some of the students. A few were able to pick up closed blooms and see
that the white seeds were forming, making the connection. I went through the steps,
finding examples of each stage to show: bud, yellow flower, closed-up flower with white
strands visible, and seed head.
When we came back inside, the room continued to hum with activity. Some
students were researching dandelions on-line, others were discussing whether their
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hypotheses were correct, and the actual answer to the
question, and still others were preparing to present their
findings the following day.

Figure 11. Research!

Figure 13
Getting
ready to
present.

Figure 12. Using the
dissecting microscope

The students did a great job on the Dandelion
Lab. They used a variety of methods to gather
information: they observed and dissected dandelions,
they looked up information and used it, they consulted
an expert (me), and they took direct action to examine
the structure of the dandelion to confirm (or deny)
their hypotheses. In the wrap-up I discussed this with them, and explained that this is how
science works. Many scientists go “to the field” just as they did to get evidence for their
hypotheses. Sometimes it confirms what they think, sometimes not. Sometimes it just
creates more questions.
This modeling of the scientist is what differentiates going outdoors for an inquiry
rather than staying in the room. Certainly, students do not need to have outdoor classes in
order to learn about the scientific process. There are many interesting inquiries that can
be done in the classroom, without the additional step of going outdoors. But I believe the
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opportunity to go out “to the field” and gather data first hand is important to help the
students understand what a scientist does.
Level of student’s thinking in responses and questions
Looking at the presence (or absence) of higher level thinking in the students’
responses considers the ability of students to begin thinking beyond acquiring basic
knowledge, moving from the concrete to the abstract. Abstract reasoning is shown when
a student applies previous information to a new situation. It can also be when a student
analyzes material, and understands its organization through this analysis. Or, it may be
that the student can put parts together to create a new whole. The chart below uses a scale
to identify the type of thinking shown in the examples. The scale goes from one to four,
with one representing concrete thought and rising to four, which represents creating
something new.
Some of the questions, notably the first (on 9/25) and the fifth (on 1/29) are
asking for concrete answers. In these cases, I expect to see the answers at the lower end
of the scale.
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Date
9/25
(1)

10/4
(2)

Question
Based on your
observation, what are
the main ingredients
of soil?

Scale % responding
1
97%

What do you wonder
about this plant?

1

3% Not based on
observation.
90%

2

10% Apply prior
knowledge. Analyze
plant structure.
60% Apply prior
knowledge. (But
question is not
answered.)
45%
55% Apply prior
knowledge. Analyze
tree structure.

10/22
(3)

Why is there more
than one color of leaf
on the same tree?

2

1/28
(7)

Why do you think this
fractal geometry
happens?

1
2-3

1/29
(8a)

What do you think
these small structures
are?

1

30% Guesses

1-2

70%
50% No application
of prior life cycle
information.
30%

1/29
(8b)

When do you think
they were formed?

1

3/4
(9)

Why do you think the
buds are arranged on
the branch as they are
(alternating, opposite,
etc.)?

1

4/15
(11)

2-4

Why are dandelions so 2-3
successful?

70% Applies prior
knowledge. Analyze
tree structure.
Creates new idea organization within
the tree.
60% Applies
knowledge. Analyze
plant structure.

Table 13. Level of Student Thinking
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Example
“Bugs, rocks and sticks”
“Dirt”
“Dirt, rocks, and wood”
“Minerals”
“Vitamins”
“What kind of plant is it?”
“How long has it been
growing?”
“How can this thin stem
hold up so much?”
“How did it grow from
under the cement?”
“When it gets colder it
starts changing color.”
“That’s just the way it is.”
“Grows mini-trees to get
more C02.”
“Tree DNA repeats
through the tree.”
“Trees follow a pattern as
they grow.”
“Storage”
“Mold”
“Flower buds”
“Growing leaves”
“15 years ago”
“After the tree died”
“The wind positions them
like that.”
“The buds come out that
way.”
“So they can each get
their own sunlight.”
“Each part needs room
when they bloom.”
“Lets the tree get
organized - water, light.”
“The roots are really big
and thick.”
“The seed blows
everywhere to form new
dandelions.”

When looking at the above analysis graphically over time, the occurrence of
higher-level thinking shows a reasonable improvement, with the dramatic exception of
the “small structure” questions on January 29 (number 8a in the graph). Since this
question was asking for a concrete answer, the lower level on the scale is to be expected.

Figure 15. % of Higher Level Thinking over Time

When I exclude the first and fifth questions, which asked for more concrete
answers, the graph shows a reasonable comparison among similar sorts of questions.

% of Higher Level Thinking over Time
1QO

90

SO
70
60

I

i
s?

50
40
30
30
10

0
3

3

7

Sb

9

11

Outdoor trip - October to April

Figure 16. % of Higher Level Thinking over Time
(revised)

The amount of higher level thinking after the beginning of October remains
steady between 50 and 70% of the responses. I am pleased with this result. I cannot claim
that going outside for class was responsible for this improvement in higher-level
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thinking. However, I believe the students showed their interest in the facets of nature we
examined through their willingness to respond in this way.
In looking at the work of students as scientists, I find improvement in all areas
examined. These improvements in observation, willingness to hypothesize, understanding
of scientific method and the increase in higher-level thinking do not require outdoor
lessons. However, I cannot help but believe the trips outdoors enhanced the experience
particularly in that it provides the environment to function as a field scientist, examining
the intricacies of the natural world. This activity exposed the students not only to what a
scientist actually does, but also to nature in action.
The Students Themselves
This section looks at observed student behavior and comments, their ideas as
expressed in interviews, and the more creative writing responses on three of the
Observation Sheets. The results in this section are more like stories, telling the tale of the
students’ experience outdoors, from the students’ perspective.
I randomly selected one to two students from each class to observe on our outdoor
trips. I also interviewed them independently in April. There were five general education
students (one from each class) and two special education students (one from each
inclusion class). While this number of students seems low, it turned out to be physically
impossible for me to observe more than one or two while simultaneously modeling
procedure, maintaining order, and responding to student questions. I observed them for
very short intervals (30-40 seconds) and used a field journal to note behavior and
anything they might have said in my hearing. I believe these observations are
representative for the whole group.
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I had no opportunity in the first three outdoor classes to observe the students.
Moving in to November, students were more able to settle in to the assignment.
The adjustment for students to go outside for academic work took longer than I
had imagined. The effect is similar to the “novelty effect” mentioned by several authors
when on field trips to new locations (Anderson and Lucas, 1997; Rudmann, 1994).
Anderson and Lucas present the concept (based on Berlyne’s (1960, 1967) work) that
field trips need to have the “appropriate level of perceived novelty for optimum levels of
learning to take place.” Too much perceived novelty leads to a lot of exploration and
finding out about the site - not the intended learning. Too little perceived novelty leads to
limited curiosity and likely off-task behavior - not the intended learning.
In my case, the students were familiar with the location in that it is school
property. I had forgotten that many (if not most) of the students had never been on school
property before September. I expected students to be familiar with the location; most
were not. Additionally, none of them was familiar with outdoor academics. Through
questioning, I learned that in elementary school they had certainly gone outside for
recess, or for a one-time class event. Actually using the outdoors as a regular classroom
was a novelty.
As a result, the perceived novelty in September and early October was high. Not
surprisingly, students spent more time exploring the area and less time on the assigned
work. As we continued to use the outdoors, and students became familiar with the land
and with the routine, the perceived novelty dropped to an acceptable level. In some
individual cases, it dropped too far, and the predicted off-task behavior occurred. I
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learned that I needed to allow time for students to adjust both to the areas outdoors and
also to our academic routine.
Students with attention issues have a greater challenge when going outdoors. The
indoor classroom setup provides a structure and routine that assist students in keeping up
with the activity in class. Going outdoors opens up that structure and routine, and exposes
the student to a new realm of stimulation. I had already discovered that getting students to
stay focused outdoors requires a very specific objective and a limited timeframe. Even so,
students with attention problems have noticeable difficulty staying on task outdoors.
Observation of students
Of the seven students I observed, two of them had medical diagnoses relating to
attention. A third was recommended for evaluation during the year, although the parent
declined to take action. The other four students had no observable issues.
The students with attention problems predictably had more difficulty focusing on
the assignment in the outdoor environment. Pedestrians walking by, birds and insects on
the scene, and their own personal circumstances more easily distracted them. This does
not mean they were not interested in the work. In the midst of their distraction, they
completed the assignments and their responses to questions on the observation sheets
were indistinguishable from the general education population.
The difference in behavior between the two groups was noticeable. The tables
below highlight comments and behavior observed.

67

Students with Documented Attention

Students without Documented

Problems

Attention Problems

Comments:

Comments:

These students talk much more during the

These students were mostly quiet. Two

assignment, and many of the comments

did not talk at all in my hearing. The other

were random or off-topic.

two asked a question when I came near
them.

•

“Hello tree!”

•

“You don’t either, where were you

•

born?”
•

(referring to drawing)

“Where’s a pencil? I need a

•

“I don’t see anything.”

pencil!”

•

“I put berries and the new leaves
on - is it ok?”

•

“There’s a birdy right there!”

•

“I don’t know how to draw a tree.”

•

“They’re all making a Y-shape.”

•

“I’m cold. I can’t wait till after
school.”

•

“Do we have to do every branch?”

Frequent requests for confirmation
about what to do.

Table 14. Observation of student comments
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•

“Isn’t it pretty?”

Students with Documented Attention

Students without Documented

Problems

Attention Problems

Behavior:

Behavior:

These students exhibit activity - running

These students show much less activity.

from tree to tree, jumping over gardens,

They stay where they need to be, and

and walking around.

attend to the assignment.

•

Looking into student’s ear with

•

binoculars.
•

tree, down.

Takes chair and kneels on it to

•

observe.
•

Focused and doing observation.

•

Returns to observation after

•

•

Asks if can move to another area
she wants to observe.

Leaps across garden after being

around a little plant without being
told to.
Shows clipboard to others, walks
around.
•

Waiting for binoculars. Does not
ask for them or move to get them.

told not to. Then cleans up area

•

Looking around. Drawing tree very detailed and focused.

calling out.
•

Looking down to clipboard, up to

Pushes into person. Constant
movement.

Table 15. Observation of student behavior.
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The other issue that popped out from the observation was that four of the students
continued to ask for confirmation on the assignment or the quality of their work right up
through April. This group included two of the special education students and two of the
general education students. Comments ranged from “What do I do?” to “Can I draw
this?” to “Does this look like a branch to you?” This did not surprise me, since students
continued to ask, “What do I do?” after reading and discussing instructions right up to
June. The number of students who continue to ask this sort of question seems to have
been rising over the years, although I have not studied it and cannot provide data. It is a
topic I wonder about: why can’t students understand what to do after having read the
assignment, heard the assignment described and watched the assignment being modeled
for them? What is the missing link?
Information from the Observations Students Completed
In our second observation on October 5, students
were asked, “How do you feel when you observe this
plant closely?” In reviewing answers, it turns out the
question was not well framed. 7% of the responses talked
about their physical response to the plant (ticklish, itchy,

Figure 17. Students at
work in October
observation.

dirty) and 22% talked about the characteristics - primarily
texture - of the plant. The remaining 71 % responded with how they felt emotionally.
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Emotional Response

# of

% of total of

% of total

responses

this group

responses

26

38%

27%

10

15%

10%

9

13%

9%

Closer to nature

5

7%

5%

Normal

4

6%

4%

Good / Happy / Calm /
Relaxed / Amazed
Like a scientist /
Intelligent
Nervous / Afraid
something will jump out
at me

Table 16. Emotional response to the plant.

Remaining comments with two or three in each section were “weird”, “curious”,
and “amazed”, “nothing”, “excited” and “mad”.
38% of the students who interpreted the question as I had intended reported some
positive emotion following the observation. This is 27% of all the respondents. Since
over a quarter of the students misinterpreted the question, we don’t have a reliable answer
for the whole group.
Of particular interest were the nine students who reported being nervous or afraid.
I know who one of the students was, having talked with him during the outdoor class. I
had held a clump of soil in my hand, and encouraged him to touch it. He was very
frightened to do so. I did not insist, although did show that nothing was happening to my
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hands - one of which was holding the soil and one was poking at it. That almost 10% of
the whole group was afraid of touching soil surprised me. A few germ-phobic students
may have influenced this response. These few (two to three) students would not touch
anything during the year, even refusing to wear headsets for
electronic tours at a museum or in our library to do auditory
research.
In this same observation (October 5) students were asked
to write a short poem about the plant they observed. Five of the
observed students included this poem on their observation sheets.
The poems are below, with spelling left as submitted.

POEM

Figure 18.
Observing the
plant.

My comments

My plant is really pretty

This poem is by one of the special

When the sun hits it it glose.

education students. She has difficulty

It's so soft and smooth it tickels

focusing and is very aware of personal

My fingers. My plant is green and

image and popularity. She describes the

Round. The plant is prettiest

plant with facility, easily highlighting its

Plant I ever seen even though its

attributes: glowing color and tickling

green.

texture. She clearly enjoys her plant, “even
though it's green".
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POEM

My comments

Roses are red, violets are blue,

This poem is by one of the general

My plant is green with no flowers

education students. This student is very

too.

quiet. He's very good at drawing, and
would prefer to not do the written
portion of any assignment. This lack of
interest in the written word shows
clearly in his poem. In spite of this, he
does purvey a snapshot of his plant but
without emotional attachment.

Oh plant oh plant you stand up so

This poem is by one of the general

high

education students. He is generally

With your great colors you stand

quiet and quite observant. His written

Out so much.

responses are usually accurate, but
very short. His poem gives a sense of
the plant, and lets the reader know he
enjoyed its appearance.
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POEM

My comments

The plant was brown and yellow,

This poem is by one of the general

And the stem was light brown,

education students. He is observant

Aeveryone in my group loved it,

and thoughtful. He presents a beautiful

And when the wind blowed it like

figure of the plant dancing in the wind.

to dance around.

He also expresses an emotional
attachment - not just for himself, but
his group.

Plant Oh how butiful

This poem is by one of the most

you look. Green tall stem.

challenging of the special education

Yellow butiful petals.

students. She is in constant motion, calling

Brown

out, pushing in to other people. She had

bud as brow as dark

been suspended three times during the

chocolate. Oh how calm you

year: twice for fighting and once for

make me feel Plant.

bringing a knife to school. She paints a
clear picture of the plant, showing her
enjoyment of it. Taking a step beyond
describing the plant, she recognizes the
calming effect it has on her. This selfanalysis is unexpected and useful.
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These poems demonstrate the ability of these students to describe what they saw
in a poetic form. They also show enjoyment or emotional attachment to the plant. One
student’s recognition that the plant calmed her is significant. While the others did not go
this far, they (all but one) enjoyed experiencing their plant and let us know it.
In another attempt to understand what students were feeling, an anonymous
survey was administered after planting the bulbs on November 18. 91% of students
reported enjoying or really enjoying going outside for class, and 90% reported enjoying
or really enjoying planting the bulbs. The students were then asked to provide one word
describing how they felt after planting the bulbs. I grouped the responses as follows:
How I felt after planting

Positive: happy, proud, accomplished,

#of

% of total

responses

responses

71

73%

17

18%

9

9%

awesome, excited
Neutral: don’t care, OK, normal
Negative: Cold, dirty

Table 17. Emotional response to planting bulbs.

The surveys showed 90% enjoying the process, while only 73% had a positive
word to submit. I believe the 17% difference represents those students who liked to go
outside, but didn’t really care about what we were doing.
On March 19, we went out just to see if there were any signs of spring coming
along. We saw an assortment of perennials poking up in the ground and trees with big
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buds, some sprouting. Students were asked to imagine themselves as these plants or trees,
and to write how they would feel as the weather changes and causes changes in you. A
sample of the responses is included here.

Hi, I’m still growing. It’s been kinda cold lately,
but then this heat wave came. Thank god for
that! The heat is nice, I really like it, but it’s still
March what’s up with that!
The nice people of the environmental club put a
» *

.

nice little home around me so kids won’t step on
me, how nice! They also put signs.
I’m still growing, but when I stop, I’ll be big and
strong.
Figure 19. Student imagining.

I would feel very cold when it is the winter. I am
very small and I will get very berried under the
snow. I will also fell wet when it rains because it
will trample me with water. When it is hot I will
feel thursty for water because I am dry.

Figure 20. Student imagining.
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I would feel like “I’m tierd of the cold, let me
put on the heater” as the weather, and “finally
some heat, now I could grow” as the plant.
Figure 21. Student imagining.

If I was one of those plants the way I would feel is. I
would happy. The weather is changing I would get
bigger. I would be able to get a tain. It would be like
a plant vaction.
Figure 22. Student imagining.

Finally the sun is out. The temperature is increasing
$
and it feels really good. During the winter, I was so
cold and bored. But now its spring and my flowers are
starting to grow. There coming in nice and the nice
warm weather has been helping a lot. I am so glad it’s
spring!

Figure 23. Student imagining.
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I would feel better because I could finnaly make food.

Figure 24. Student imagining.

The students show an affinity with the plants, easily identifying with them and
taking on the plants' stories. The students are anticipating spring, and so are the plants!
One response stands out because it does not echo the optimism of the others. Rather, it
focuses on being buried, trampled and thirsty. This description reflects the possibilities of
weather effects on plants and perhaps gives expression to the student’s own feelings
about herself.
Student Interviews
In April, I interviewed the seven students I had been observing during the school
year. I interviewed them separately for about 20 minutes each in April. Only one seemed
a little concerned when I asked him to come at lunch for the interview. When he arrived,
I explained again what it was about and he seemed to relax. None of the students seemed
concerned about the questions or the answers they were providing. I believe they were
honest in their opinions.
These students interviewed responded with similar ideas to each of the questions.
Interest in the outdoors and going outside for science were universally seen as “cool”,
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“exciting”, and “fun”. Four of the interviewees specifically brought up getting “fresh air”
as important to them.
The questions and the summarized answers are listed below.
How would you describe your interest in the outdoors? (Are you very
interested? A little? What kind of time do you spend outdoors? What do you do?)
Each of the students said they spent time outdoors after school. Four said they
“played”, “rode bikes” or “went skateboarding”. Four also said they participated in
organized sports outdoors. Two of the students were involved in home gardens - one
extensively (her family eats from it) and one on occasion (it is owned by an Aunt).

How do you feel about going outside as part of your science lessons in
school? (Could you be more specific? Are there examples you can think of?)

One repeating theme when asked about going outside for science was that they
got “up close”, where they “could see for yourself’ what was going on. Six of the seven
reported this as an important and good thing about going outside. When asked if they
could not learn as much from going on-line, the same six of the seven disagreed. They
said pictures on-line are not “what they really are”, and that in the real world “you get to
do it and see it”. One student in particular spoke for a while about this. She said that it
helps to be outside, and stressed the need to experience things with her own eyes. Even if
she gets information on-line, she wants to experience it for her self.
The one dissenter liked going outside, saying, “it was better than staying inside.”
He believed he could learn the same inside or out, and when pressed, in a basement or in
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an attic. He also stated that he would probably learn more on-line, since there was more
information there
I asked students what trips they remembered. Without any prompting, they
responded as follows:
Outdoor work

# who
remembered

Dandelion Lab

4

Tree leaves

4

changing color
Composting

2

Seeds on plants

2

Flowers

2

Fractal design of trees

1

Tree observation

1

Planting bulbs/flowers

1

Buds on tree branches

1

Table 18. Outdoor trips interviewed
students remembered.

The only outdoor work they did not include was the first time we went out in
September, looking at soil. Given the high level of perceived novelty at the time, this
does not surprise me.
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What was the part you liked the best about going outside? The students
repeated what had already been said, stressing they liked looking at things with their own
eyes and getting out of the building

What was the part you liked the least about going outside? This was
immediately answered with “cold” by two of the students. Two others responded that the
short trips (even shorter than ten minutes) were what they liked least. One student said
any time he had to answer questions on a sheet was what he liked least. One student said
just drawing was not enough. The last student had no response to the question.
How would you make the outside experience a better one? Three of the seven
said they wanted more work where they combined observation with action of some sort.
One student recommended bringing something observed outdoors indoors for further
study. The Dandelion inquiry was the only outdoor work that truly incorporated both
observation and action on the students’ part. Otherwise, the trips were either strictly
observation or strictly action.
Two students wanted to go other places, off campus. While sympathizing
with this desire, I explained the busing issues, permission slips and bad weather at
the last minute. Both reconsidered, and suggested expanding the area we visit, but
still on school property.
If you talked with fifth graders headed here next year, how would you
describe this program? The words “fun” and “interesting” were repeated more than
three times each. One student gave a more thoughtful response. She said that it is a way
to see the outdoors from a different point of view, with a chance to do something “you
wouldn’t think of doing” or see something “you didn’t notice before”. When asked for an
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example she responded with “that gooey white stuff that came out of the dandelion
roots.” Another student’s thoughtful response was that “it helped me understand a little
bit more.”
These last comments are indicative of interest and piqued curiosity. Doing things
“you wouldn’t think of doing” and seeing something “you didn’t notice before” show the
awakened interest in natural systems.
I asked an unscheduled question about how frequently they had gone outdoors for
class in their elementary schools. The students uniformly reported they had not spent
much (if any) time outdoors (except for recess) prior to this. One student remembered a
promised trip outdoors in fourth grade to observe clouds, which then had been canceled
and never rescheduled. Another remembered a fourth grade trip to get a leaf, from which
he made a leaf print. Two students remembered going out, but couldn’t remember what
they did. One student reported going out when it was hot in order to get some air.
Summary of Findings
My experience this year shows the benefit of hands-on, process-oriented trips
outdoors. Orion’s four-step guide to field trips produced students who could remember
outdoor lessons months later. Not only did they remember going outside, they also
remembered some of what they learned at the time, similar to the “normal” field trips
discussed in the literature. They also became better at doing science - the Observation
Sheets show growth in the ability to observe. The Sheets also show an increased
willingness to hypothesize and then figure out how to determine the actual answer.
The use of the local area surrounding the school gave the students practice in
observing, which they could then re-use at home. The poetry, stories and interviews show
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the typically hidden side of the student: depth of observation and the emotional attraction
they have to “their” plants.
Also predicted by the literature, the students showed no overt change in behavior
or attitude as a result of these trips outdoors. In fact, the pre- and post-survey showed a
change for the negative, looking at enjoyment of the environment.
The results of the more qualitative assessment come closest to affirming my
hypothesis that going outdoors would stimulate curiosity about nature. Certainly most
students enjoyed going out, and certainly many students felt positively about the
experience and what we investigated. The fact that students actually remembered some of
the trips (when they often cannot remember what they did yesterday in class) speaks
volumes.
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Conclusion
This study was instigated by recent research that demonstrated that people specifically children —are not spending as much time outdoors as in previous generations.
The researchers raised questions and concerns about the children who are spending more
time indoors, specifically wondering if - when these children are adults - they will be
less likely to champion environmental issues, due to their lack of connection to the
environment that surrounds and supports them.
Some authors have argued that children have learned about distant locations,
remaining ignorant of what is right outside their own doors, in their own communities.
The recognition that school is frequently disconnected from the local community is not
new. John Dewey (1915) discusses the isolation of a school (and its curriculum) from
life. Acknowledging that people care about what they know, recent authors have
recommended focusing on the school’s grounds and surrounding community for learning.
This focus is expected to make information, teaching and learning real.
In response to these concerns and recommendations, I took my five sixth-grade
science classes outdoors eleven times for ten-minute field trips during the 2009-10 school
year. Each trip had a science objective, initially focusing on improving observation
techniques and subsequently adding more independent student work - hypothesizing
reasons for observations, determining test plans for the hypotheses and ultimately testing
the hypotheses and reporting a conclusion. I wanted to see if these trips would have an
effect on the students’ interest in and curiosity about the natural world.
The tools used to determine results were a pre- and post- survey, Observation
Sheets the students completed for each outdoor trip, occasional surveys following the
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outdoor trips, my own observations of the students, and my interviews with them.
The survey used in September and May centered on enjoyment of the natural
environment. It had been used previously in two theses completed at Montclair State. The
results of the survey show an overall change for the negative over the school year. This
result is consistent with the previous use of the survey, leading to speculation about the
quality of the survey itself. There is also direct evidence that some students did not take
the May survey seriously, which could account for this decline in enjoyment of the
outdoors. There is clearly a disconnect between this quantitative tool and the qualitative
findings in the remainder of the study. This disconnect requires further analysis, and
potentially development of a new tool to gather data on children’s’ enjoyment of the
natural world.
One interesting response from the survey used was that students reported an
increased desire for quiet every now and then. Validating this response and then
investigating it could provide useful information about young peoples’ response to the
constant stimulation present in their world. I wonder if the ever-present cell phone and Ipod are affecting the way students think and create.
The work the students completed showed a definite improvement in their ability
to do science. Observations were much more detailed, hypotheses were more thoughtful,
test plans were more realistic and reasoning was in evidence.
Based on my experience this year, I have several recommendations to test. First, I
believe that more group work earlier in the process would be beneficial, primarily to
build confidence. I am very aware that balancing individual work with group work is
difficult. On the one hand, an individual needs to function on her or his own, and be
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responsible for her or his own work. On the other hand, group work forces
communication among the students, helps them learn from each other, creates a teamresponsibility and always improves the product. Group work can also mask the student
who is not contributing, coasting on the work of others.
At the beginning of the year, or with any new task, all students are mostly clueless
about what to do. If they can share their unease with team members, they can build
confidence together and be successful individually later. Testing whether this switch
speeds up learning process of science would be beneficial.
I also believe that it would be appropriate to do full fledged inquiries earlier in the
process. Spending time on observation is a good basic plan. Adding relatively easy
outdoor nature-based inquiries earlier in the year would demonstrate how to conduct an
inquiry sooner rather than later. It would require the hypothesis, test plan, research,
gathering data in the field, and presenting a conclusion based on discovery. Students are
often surprised by what they discover about seemingly simple questions. This could be a
better way to stimulate their interest in and curiosity about the outdoors than straight
observation.
Another recommendation is to allow time for students to adjust not only to the
outdoor environment but also to the idea of doing academic work outdoors. When the
experience is new, students just don’t know how to respond, even if you tell them
everything ahead of time. For the first outing perhaps just take a tour of the grounds,
asking students to pick one spot they like and tell you why they like it. From those
results, the students could vote on spots to visit more regularly and determine what they
should look for.
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Finally, another change could be to have more opportunities to simply be outside
without a science objective. We did this only once this year when we planted bulbs in the
fall. All the students enjoyed it - some because they liked the whole process, others
because it wasn’t “school”. If interest in nature is the goal, then separating an outdoor
excursion from class work once or twice seems a good approach. Naturally, balancing
that with curriculum requirements is a hurdle to overcome.
A couple of the projects we did towards the end of the school year required
research. Watching sixth grade students conduct research on-line is an instructive
experience. They expect the instant response they have become accustomed to in other
areas. If the specific question being researched is not immediately obvious, the student
will move on to some other website. If they find the specific question on a webpage, they
will copy it and whatever follows it, generally without reading anything and present it as
the “answer”. This may be the age of the researcher, but I wonder what will happen as the
12-year old gets into high school and college. A study into middle school research
techniques would be quite interesting.
Another topic related to student thinking process, is my experience that students
more and more ask, “What do I do?” after having read instructions, been told verbally
and watched the process modeled. I wonder if this trend is more general than just my
team at my School, and if so, what is causing this. I wonder if student processing is
shifting to such a degree that new techniques must be established.
When I interviewed students and looked at their more subjective work (poems,
stories, pictures), their depth of attachment to the natural world became evident. The
poems described colors as glowing in the sun, textures as tickling the fingers, and plants
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as dancing in the wind. In empathizing with plants poking up from the ground in the
spring, students were relieved that now they could finally make food, excited that they
could go on a plant vacation and get a tan, or complained they were tired of the cold and
wanted the heater to be turned on!
There also was evidence that students with emotional challenges could find the
outdoors a beneficial experience. My evidence is limited to one student, and admittedly
depended on how she was that day. Her poem states directly that “Oh how calm you
make me feel Plant.” This avenue of using the outdoors to assist emotional difficulties
needs further exploration.
I interviewed seven students about the whole idea of going outdoors for class.
They responded with similar ideas to each of the questions. Interest in the outdoors and
going outside for science were universally seen as “cool”, “exciting”, and “fun”. Four of
the interviewees specifically brought up getting “fresh air” as important to them. One
repeating theme was that they got “up close”, where they “could see for yourself’ what
was going on. They also disagreed that they could learn as much on-line as going outside.
They said pictures on-line are not “what they really are”, and that in the real world “you
get to do it and see it”.
One student’s unsolicited comment was it gave her a chance to do something
“you wouldn’t think of doing” or see something “you didn’t notice before” is indicative
to me of awakened interest in the outdoor topic. The fact that students actually
remembered some of the trips (when they often cannot remember what they did yesterday
in class) speaks volumes.
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It is difficult (or impossible) to know the effect programs and teaching have on
students. In the moment students may be moved or impressed. In the next moment,
observing their peers, they become scornful and bored. Who can say whether the moment
will stick with them and re-emerge at some future point in time - reawakening the student
to the wonder of that sixth grade moment.
Can students’ interest in and curiosity about nature be stimulated by frequent and
brief trips outdoors? This is the question I started with, and one that is not yet answered
satisfactorily. Further research is required on place-based, nature study and its effect on
students. Setting up a program to not only expose students to the natural world, but also
to take ownership through action would perhaps yield more information about student
thought. Such action projects do not have to be big - just investigating discolored leaves
on a tree could start a project to protect the tree’s health and potentially kindle a student’s
interest in botany and the environment at large.
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Appendix 1 - Outdoor Observations and Lessons

All outdoor observations have an overt science objective. The objective ranges
from honing observation skills to using observed data to support or refute a hypothesis.
There is also an underlying intention to expose the students to the many facets of nature.
This intention was never mentioned, unless students initiated the conversation.
Soil Observation, September 25, 2009
Objective: Practice using skills on “Observation Checklist”.
The school year starts by learning observation technique in the classroom.
Students focus on physical properties and what can be experienced with the 4 senses
(excluding taste). The “Observation Checklist” is used as a guide to doing observations,
ensuring a complete observation as well as stimulating questions and ideas about the
topic.
After practicing observation on indoor articles, students were brought outside to
the perennial garden to observe the soil. I had previously placed hula-hoops at different
spots in the garden. The students were divided into teams of 4-5, and each team was
assigned a hula-hoop. Since hand tools are limited, I scooped the soil required for the
observation onto a clean white sheet of paper for each team. The teams were allowed
about 8 minutes to do the observation after set-up. The observation asked that the
students “Draw and describe what you see. Add detail. Identify as many parts of the soil
as you can.” Since we had not studied soil previously, this lesson was intended to have
the students use their observation skills to identify the basic parts of the soil. This was the
first time going outside for class, and as a result, I spent all of it modeling behavior,
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procedures and mediating minor disagreements.
There were three questions on the back of the sheet:
1.

Based on your observation, what are the main ingredients of soil?

Since most students had multiple answers for this question, there were 210
responses.
Ingredient

#of
responses
45
45
39
22
22
15
10
5
3
2
1
1

Rocks
Dirt
Worms/Bugs
Wood chips/Mulch
Plant parts/Sticks
Roots
Water
Minerals/Vitamins
Sun
Sand
Glass
Fertilizer

% of total
responses
21.4%
21.4%
18.6%
10.5%
10.5%
7.1%
4.8%
2.4%
1.4%
1.0%
.5%
.5%

2. Where do you think soil comes from?
There were only 70 responses to this question, showing an unwillingness to
hypothesize.
Soil Source
Inside the earth
Decomposing plants and animals
Animal poop
Rocks
Surface of Earth
Dirt
Minerals
From the Store
Single answers ranging from “sun” to
“nutrients in the Earth”
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#of
responses
15
14
8
6
6
4
4
4
9

% of total
responses
21.4%
20.0%
11.4%
8.6%
8.6%
5.7%
5.7%
5.7%
12.8%

The remaining nine ideas were from single sources, ranging from the sun, to
insects, to nature.
3.

What other ingredients could there be that are necessary, but not observable?

There were 65 responses to this question, indicating further unwillingness to
hypothesize. Those that did put ideas down were right on track.
Ingredients not observable
Bacteria, germs, “little animals”, fungus
Minerals/nutrients
Water
Plant parts
Worms
Poop
Air/Oxygen
Sun
Single answers “earth” to “healthy things”

#of
responses
18
13
8
5
5
4
4
3
5

% of total
responses
27.7%
20.0%
12.3%
7.7%
7.7%
6.2%
6.2%
4.6%
7.7%

The following school day, a 2-question survey was administered regarding this
outdoor experience:
1.

I was (very surprised, surprised, not surprised) about what I found in
the soil on Friday.

There were 99 responses.
How surprised they
were
Very surprised
Surprised
Not surprised

# of
responses
13
45
41

2. The thing that interested me the most was...
There were 97 responses.

99

% of total
responses
13%
45%
41%

What interested me the
most
Worms
All things in the soil
Bugs, ants, roly-poly,
centipedes
Human leavings (candy
wrapper, candy,
clothing tag, glass,
plastic)
Got to touch and smell
soil
Mulch
Nothing
Did NOT see a worm

# of
responses
31
25
21

% of total
responses
32%
26%
22%

8

8%

5

5%

3
3
1

3%
3%
1%

This lesson was followed in the classroom with observation of our worms (in a
composting bin), construction of a Berlese funnel and the on-line activity “Soil Safari”.
Outdoor Focusing, October 4, 2009
Objective: Practice specific observation skills from “Observation Checklist”.
Taking advantage of a nice day, we went outside to continue practicing
observation skills on the plants growing in the perennial garden. The students were
assigned to the same teams and the same hula-hoop. They were to focus on three parts of
the Observation Checklist: Shape(s), Color(s) and Texture(s). They were to look at the
whole plant, then its leaves, flowers and stems. They had about 10 minutes to do so.
Indoors, following the observation, there were three questions to respond to:
1. What do you wonder about this plant? Come up with at least one question.
96 questions submitted focused on physical properties and general
information. They asked about things that seemed unusual to them (furry leaves,
rough stems) and structure.
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Questions

#of
responses

General information (name, lifespan)
Texture
Structure
Color
Shape
Dead or Alive?
Size
Edible or not?
Reproduce/seeds
Roots

25
24
12
9
8
5
4
4
3
2

% of
total
responses
26.0%
25.0%
12.5%
9.4%
8.3%
5.2%
4.2%
4.2%
3.1%
2.1%

There were also some higher-level questions students pondered:
•

How can this thin stem hold so much up?

•

Why do leaves feel fake?

•

How did it grow from under the cement?

•

Why does it go down? Isn’t it supposed to go up?

•

I worry about the plant because it is hairy.

•

Why is the stem soft when alive and prickly when dead?

•

Why do leaves curl?

•

Could it survive in the desert?

2. How do you feel when you observe this plant closely?
The students responded in different ways to this question. It was intended to focus
on an emotional response. Seven students responded with a physical reaction (ticklish,
sleepy, dirty). 21 students responded regarding the plant’s feel (or look), ranging through
its texture, its structure, how unusual it appeared, and what it looked like. The
misinterpretation of the question indicated a poorly written question.
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The 68 students who did respond with an emotional reaction can be summarized
as follows:
How do you feel # o f
(emotional)
responses
Good/relaxed/amazed
26
Like a scientist
10
Nervous-something will 9
jump out at me
Close to nature
5
Normal
4
Weird
3
Curious
3
Excited/tingly
3
Nothing
2
Mad/bad
2
Like I was a plant
1

% of total
responses
38.2%
14.7%
13.2%
7.4%
5.9%
4.4%
4.4%
4.4%
2.9%
2.9%
1.5%

3. Write a short poem about the plant you have observed.
61 students wrote short poems. They ranged from a “roses are red” format to
talking more independently about the action of observing, and the physical properties of
the plant.
Leaf Tour, October 22, 2009
Objective: Through observation recognize that one tree may have leaves of more
than one color.
On this fall day the classes went out to observe leaves on trees, specifically
looking for green and some other color leaves on the same tree. The instructions were to
draw the shape of the leaf and note the color for two leaves on the same tree. One must be
green and one must be some other color. I guided them to specific trees I had previously
scouted with the different colors available. After a 10-minute tour, we returned to the
classroom and they colored the leaves appropriately and responded to one question:
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L. Why is there more than one color of leaf on the same tree? (This question was
written on the board, not on the sheet.)
83 students handed in the Observation Sheet, although only 68 completed this
question. The fact that the question was not on the sheet gave them an easy excuse. This
mistake on my part was not repeated.
Why is there more than one
color of leaf?
Climate, getting colder
Seasons changing
Chlorophyll is dying
Sun bleaches the leaves
Sun is closer to Earth
Cells in leaves changing color
Tree keeps all water in stem, so leaf
dies
Particles in leaf are freezing
Losing its nutrients
Sun dries out leaves
Answered “what” not “why”

#of
responses
28
20
7
4
1
1
1
1
1
1
3

% of total
responses
41.2%
29.4%
10.3%
5.9%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
4.4%

Of the students who responded, most were on the right track that the colder
weather and seasonal shift was causing the color change. The seven students who talked
about chlorophyll seemed to know that the chlorophyll made the leaf green, but did not
comment on where the other color came from - except for the idea of “drying out”. No
one responded to the idea that both colors were on the same tree.
This observation was followed by indoor lab work, investigating where the other
colors in leaves come from. There was also homework about the change in color in
leaves, identifying the other pigments that are there continuously but are so overwhelmed
by the presence of chlorophyll that they cannot be seen. An article the students read also
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stressed the fact that scientists really do not know why these other pigments are there,
even though the colors present great beauty to us every fall.
Seed Tour, November 9, 2009
Objective: Learn to recognize seeds in situ.
The students had been working on seeds and seed dispersal techniques. We had
observed different seed specimens under dissecting microscopes in the classroom,
identifying the seed attributes that made it successful in its dispersal method. As a
culminating activity, they had been assigned a seed collection project: to collect at least
ten different seeds and classify them in a display by dispersal types. For full credit, they
needed at least four dispersal types. To facilitate this collection project, we went outdoors
to observe seeds on the school grounds. This enabled students to understand where seeds
on a plant were located and what the seeds looked like.
I brought the students to areas I had previously scouted that had a number of
seeds of different types available. I pointed out the seeds to the students, and asked for
ideas about how they would disperse. The students knew about mass and structure as
primary indicators, and quickly could identify likely dispersal techniques.
The Observation Sheet was set up for six different seed examples. The students
were to sketch the seed, and identify its dispersal method. They were also to write how
they knew what kind of dispersal the seed used. The students did not do so well on
documenting dispersal techniques; only 6 of those who handed in the Observation Sheet
identified the dispersal method and explained how they knew. 70% of the students did
not identify the dispersal method, which suggests the tour was unsuccessful in its
intention.
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Observation Sheet Completed
All completed
No dispersal method noted
No dispersal method OR reasoning noted

#of
responses
6
21
63

% of total
responses
6.7%
23.3%
70.0%

I administered a two-question anonymous survey the day following our tour:
1. The seed survey (was very helpful was helpful was OK, did not help, was a
waste of time) in understanding how seeds grow in nature.
How helpful was the seed survey
Very helpful
Helpful
Was OK
Did not help
A waste of time

#of
responses
31
40
9
2
4

% of total
responses
36.0%
46.5%
10.5%
2.3%
4.7%

2. When I walk around now, I (always, usually, sometimes, rarely, never) notice
seeds and how they disperse.
How often I notice seeds

# of
responses
11
28
35
5
7

Always
Usually
Sometimes
Rarely
Never

% of total
responses
12.8%
32.6%
40.7%
5.8%
8.1%

In spite of the poor showing on the Observation Sheet completion, the response of
the students to the survey seemed to find the Seed Tour valuable.
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Planting Bulbs Outdoors, November 20, 2009
Objective: Use correct planting techniques to plant bulbs.
Prior to Thanksgiving vacation, each class planted daffodil and tulip bulbs
outdoors in selected segments of the front gardens. The front gardens in school are
primarily evergreen shrubs. There were enough bulbs for each student to plant one. The
students were divided into teams and assigned a segment of the area to plant. Each team
had one shovel, which they needed to share in order to get the work done.
Prior to going outdoors, I explained proper bulb planting technique with drawings
on the board: pointy-end up, hairy end down, about four-inches deep.
The teams were successful in getting the job done, with only a few disputed
shovels and lost bulbs. When they finished early, I asked them pull up weeds in the area,
which they enthusiastically did. Since this was not part of a lesson, and no Observation
Sheet was required, we had more time outdoors - about 20 minutes.
The day following the planting expedition, I gave a three-question anonymous
survey about the experience. 101 students responded to this survey.
1. I (really enjoyed, enjoyed, didn’t care about, did not enjoy, really did not
enjoy) going outside.
How much I enjoyed going outside
Really enjoyed
Enjoyed
Didn’t care about
Did not enjoy
Really did not enjoy
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#of
responses
66
26
7
1
1

% of total
responses
65.3%
25.7%
6.9%
1.0%
1.0%

2. I (really enjoyed, enjoyed, didn’t care about, did not enjoy, really did not
enjoy) planting bulbs.
How much I enjoyed planting bulbs
Really enjoyed
Enjoyed
Didn’t care about
Did not enjoy
Really did not enjoy

#of
responses
48
43
9
1
0

% of total
responses
47.5%
42.6%
8.9%
1.0%
0.0%

3. One word to describe how I felt after planting my bulb is:
These results are summarized by word similarity.
One word description
Happy /excited /awesome /proud /fun
/ cool / interested / grateful
OK / average / normal
(did not complete)
Environmentally friendly
Painful / cold
Didn’t care / nothing
Dirty
Confused

#of
responses
66
7
6
5
5
4
3
1

% of total
responses
68%
7.2%
6.2%
5.2%
5.2%
4.1%
3.1%
1.0%

In class I explained I had observed some students who had planted their bulbs
upside down. I asked what would happen to these bulbs. In their planting teams they
discussed this and came up with some hypotheses. The next step was to challenge the
same teams to come up with an experiment to test their hypotheses. I reviewed the
different plans, and selected several from each class for implementation. We discussed
the plans as a whole group. Students had identified the need to plant bulbs incorrectly
(upside down or sideways) in the containers, and also correctly recognized the need to
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have a bulb planted correctly. The need to have a control for comparison was one of the
factors I used in selecting the plan for implementation.
The group of students whose plans were selected proceeded to plant bulbs in
containers - upside down, sideways and right side up for comparison. Another group
planted bulbs for the pleasure of viewing them, and the remainder of the class dissected a
bulb, and did a diagram of bulb anatomy. The bulbs were placed in the refrigerator, and
periodically observed until the end of February when they were brought out into the
classroom.
In the warmth of the room and the sun coming in the windows, the group that did
the experimental planting observed the struggles the plant had with the upside down and
sideways planted bulbs to get out into the sunlight. In fact, we noted that that some of the
bulbs were creating new stems out of the side of the bulb in order to try to bloom. They
were not ultimately successful. This may have been due to the limited space in the pot.
In the end we pulled the bulbs out of the pot, and saw that their stems were bending up
toward the light, but were stymied by the edge of the pot.

Composting, December 4, 2009
Objective: See what a compost pile looks like before decomposition.
Students had reviewed the concept of a food web ion class. Most had studied this
previously in school, although not all had added the idea that plants and animals die.
With the death of these organisms, microorganisms take over and break down the bodies
into nutrients that plants can use in their growth. From leftover Thanksgiving festivities, I
had brought a Clementine, a small piece of pumpkin pie and a piece of bread to school.
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We enclosed them in Ziploc bags and left them hanging on the bulletin board to observe
decomposition in action throughout the next few months. The bread became moldy
quickly. The Clementine also showed different types of mold, ultimately dissolving into a
black liquid inside the bag. It was a very satisfying decomposition project. The pumpkin
pie slice showed very little change over the four months we let them hang. With
discussion we determined that the sugar levels in the pumpkin pie must have kept it
uncontaminated.
When the concept of decomposition had been introduced, we also reviewed the
ingredients in soil that had been observed earlier in the year. Students remembered the
plant parts we had discovered in the soil. I introduced composting, taking vegetable and
fruit leavings and letting them decompose into soil for our gardens. Some students’
families did compost at home, and they could help explain the topic. The homework
assignment was to bring in fruit or vegetable leavings for addition to the school compost
pile.
We went outdoors briefly to place the homework on the pile. At the site of the
compost pile, I reviewed the idea of composting - that microorganisms would
immediately begin the process of breaking down the food into usable soil for our gardens.
At the site, one student asked me in an unbelieving tone, “Will this really turn into soil?”
When I responded in the affirmative, she said, “Nature is amazing.” This question
inspired the six-question survey I administered the next day. 91 students completed this
survey.

109

1. Pick the response that best reflects your opinion:
Composting:
a. Helps reduce garbage as well as create soil - a “win-win”.
b. Is helpful to gardeners, but not to me.
c. Is messy and full of germs.
d. Is a waste of time.
Composting
Helps reduce garbage as well as create
soil - a “win-win”
Is helpful to gardeners, but not to me
Is messy and full of germs
Is a waste of time

#of
responses
76

% of total
responses
83.5%

10
5
0

11.0%
5.5%
0.0%

2. Looking the pile of compose we made, can you believe it will turn into soil?
Yes No (There were 88 responses to this question.)
Can you believe it will turn into soil?
YES
NO

#of
responses
70
18

% of total
responses
79.5%
20.5%

While this response is gratifying to a teacher, I am doubtful that the students
really believed that food garbage can actually turn into soil. The main reason for my
doubt is the question asked of me (referenced above) while we were at the compost pile.
If one student asked, I am certain that many more were wondering if this could really
work.
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3 Have you (and your family) ever done composting before? Yes No
(There were 89 responses to this question.)
Have you ever done composting before? # o f
responses
YES
21
NO
68

% of total
responses
23.6%
76.4%

4 Do you think your family would start composting if they had proof that it
worked? Yes No (There were 87 responses to this question.)
Do you think you would start composting?
YES
NO

# of
responses
55
32

% of total
responses
63.2%
36.8%

5 Name one thing that would keep you from composting at home: (There were
86 responses to this question. These answers were grouped by similar ideas.)
What would keep you from composting
Smell
Attracting animals/dogs
Parents / brother / mom
Garbage / messy / dirty
Other things: homework / mall / TV /
videogames
No time / too busy
It’s work
No space
Weather / snow
Bugs / worms / fungi / bacteria
No garden / soil
Don’t know / none
Remembering to do it
Have good soil now
No fruit

Ill

# of
responses
14
14
11
11
8
5
4
4
4
3
3
2
1
1
1

% of total
responses
16.3%
16.3%
12.8%
12.8%
9.3%
5.8%
4.7%
4.7%
4.7%
3.5%
3.5%
2.3%
1.2%
1.2%
1.2%

This question highlighted the fact that students didn’t really understand the
process of composting. It is not smelly if done correctly. It does not attract animals if
done correctly. It takes almost no time to do. And so on.
6 Name one thing that would make you want to start composting at home:
(There were 84 responses to this question. These answers were grouped by
similar ideas.)
What would start you composting
Good for environment
Better soil
Help garden / plants
Too much trash
If the school pile works
Family / spend time together
Animals
Watching it work
Money
More time
Nothing
Someone does it for me
Me
Bugs
Space

#of
responses
17
16
12
11
6
5
4
3
2
2
2
1
1
1
1

% of total
responses
20.2%
19.0%
14.3%
13.1%
7.1%
6.0%
4.8%
3.6%
2.4%
2.4%
2.4%
1.2%
1.2%
1.2%
1.2%

These responses fell back on global, “good for the environment” responses. The
answer that appealed to me the most were “If the school pile works”, which has the ring
of authenticity.
Fractals in Trees, January 28, 2010
Objective: Observe the repeating patterns in the exposed branches of trees.
The exposed branches of trees created a great opportunity to observe the fractal
geometry in the structure of trees. I initiated the short study with a video about geometry
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in nature, which included a section on fractals. I explained the idea of fractals - repeating
structures that get smaller and smaller as the area gets smaller and smaller. I showed a
PowerPoint showing examples: the shoreline, broccoli, a nautilus, and so on. Homework
also concentrated on making fractal designs. Then we used binoculars to look out the
windows of the classroom at the trees, identifying the fractal design in their structure. The
Observation Sheet set up three views: first to draw the overall shape of the tree,
including as many branches as possible. Then to use binoculars to zoom in on one of the
major branches. Draw its shape with as many littler branches coming out of it as possible.
Finally, to zoom in on one of the littler branches, including as many of the little twigs
coming out of it as possible.
There were three questions following the observation. Due to an assembly held
during two of the periods, only 70 Observation Sheets were handed in.
1. If you looked only at the third observation, would you think it was a tree?
Why/why not?
Students answered what was obvious to them - it is part of a tree. The wording of
the question was poor. It did not convey the idea I was aiming for, namely, that the small
section of the tree, if taken by itself, it looks like the whole tree. Due to the poor question,
I am not reporting on the answers.
Students were warned that questions two and three had no correct answer. They
were free to write their opinions.
2. What do you think of the fractal nature of the tree you observed? Use
descriptive words. (In this report, I’m including only examples of the answers
that showed evidence of thought.)

113

•

It was weird because it's like mini-clones of the tree glued on the tree, and
so on for the branches

•

I think it was very strange. I never really focused on a tree like that, but
now that I have, I think it's great

•

The pattern of the tree is continuing to make the letter Y.

•

The small parts are similar to the big parts because they both form a V

•

It was cool how similar they were with branches coming out of the bigger
branches.

•

I think it was amazing because the smaller pieces look like the bigger ones

3. Why do you think this fractal geometry happens? (In this report, I’m including
only examples of the answers that showed evidence of thought. I have
grouped some similar answers together.)
•

Branches are reaching for the sun, so the smaller branches grow on the
bigger branches and the more branches, the closer the tree gets to the sun.
o Grows mini-trees on it to get more carbon dioxide
o

•

So we can have more oxygen

The main branch starts to move up and the other branches follow.
o It makes more room for branches

•

Nature finds out what is successful and then makes more of it

•

To give a natural balance to the world

•

It's all connected and the tree is trying to make the same image

•

To create beauty in the world
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•

The tree is like the parent of that little branch. For humans, when children
are born, they sometimes look like the parents. It could be like the same
for the tree and branch.
o It's like the same families have the same faces or eyes or
something like that
o Because tree DNA repeats through the tree

•

It is some type of chain reaction in the DNA of the plant or anything else
in nature.

•

Trees follow a pattern as they grow
o Nature is a pattern
o

Smaller things make up bigger things

o The tree's roots grow in the same pattern and the branches follow
the pattern
•

I think this because everything relies on geometry and math
The designs can have the many effects in the world and this is the designs
working.

Observing Trees for Buds, January 29, 2010
Objective: Observe growing buds on trees and identify ways to answer questions
about them.
Immediately following the fractal observation, we observed the same group of
trees looking for buds. Once again, we used binoculars and the one spotting scope we
have in the room. Students were expected to share binoculars, since there were a limited
number.
115

The Observation Sheet asked students to observe the branches of the tree very
closely and to look for small structures sticking out from the branch. Specifically, where
do they grow on the branch? Singly? In pairs? A cluster? What shape are they? What
color? Students were to do one tree, and a second one if there was time. There were five
questions on the back to respond to.
What do you think these small structures are? There were 99 responses to this
question. (Similar answers were grouped together.)
What are these structures?
Little branches / twigs
Growing leaves
Seeds
Buds
Plants on the tree
Remains of old twigs /
flowers
Don’t know
Thorns
Berries / pom-poms
Storage
Mold

2.

#of
responses
39
18
13
10
4
4
3
3
3
1
1

% of total
responses
39.4%
18.2%
13.1%
10.1%
4.0%
4.0%
3.0%
3.0%
3.0%
1.0%
1.0%

When do you think they were formed? There were 89 responses to this

question. Many of them were wild guesses. The range went from “yesterday” to “when
the tree was a baby.” There was no consensus around one answer.
3.

What do you think is inside them? These answers reflected what they

thought the structures were. For example, if the person thought the structure was a seed,
he thought that there were seeds inside. If the person thought it was a twig, he thought
littler twigs were inside. If she thought it was a berry, she thought nutrients for the berry
were inside.
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4.

Write at least two questions about these structures. These answers were

dominated by “What is it?”, “What’s inside it?”, “Why is it there?”
5.

Pick one of your questions. How would you find out the answer? Write

down your ideas. I split the ideas about finding out answers into how the student
approached it: passive (books, ask, internet), passive/active (observe and see what
happens), active (cut it, break it, use magnifying glass). A minority of students listed
multiple approaches.
How would you find out?
Observe
Research (internet, books and ask)
Do something: cut it, break it, etc.
Observe AND research
Do something AND research
Observe AND do something.

#of
responses
27
21
13
4
4
1

% of total
responses
39%
30%
19%
6%
6%
1%

We discussed the students' ideas about these structures, and I explained the
nature of the small structures: buds - the baby leaves and/or flowers getting ready
to grow. I also explained the buds had been put in place in August 2009, and the
reasons for that. Finally, I read off the statistics for the responses in how to test the
hypotheses submitted. I encouraged those who had submitted an active response,
while agreeing that research is always appropriate.
Early Spring Tree Observation, March 4, 2010
Objective: Observe the changing color of branches and stems and hypothesize
what might cause it.
Taking an advantage of a warm day in March, I took the students outside to
observe any change in the buds observed in January, as well as any color change in the
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branches of the tree. We reprised looking for fractals in the tree structure, as well as the
bud position, shape and color. Students were also instructed to stand back from the tree
and look for a non-gray color in the branches. I split each class in two parts and assigned
each section to a specific tree. One was a crabapple tree in the front of school, whose
branches had turned an obvious deep red. The other tree looked to be gray close up, but
when the students backed off a short distance, green and orange could be seen in the
branches. We were out for about ten minutes.
The Observation Sheet required a drawing (with fractals, buds and color) of each
tree. There were questions to answer following the observation:
T If you see any color in the branches other than gray, where do you think it
came from? Write at least two hypotheses. (There were 101 ideas submitted.
Some students submitted more than one. 80% of the ideas were within four
general categories, which are reported below.)
Where does color come from?
Sun / getting warmer
Chlorophyll / photosynthesis
Buds
Inside the tree (trunk / branches / was
always there)
Various single responses: berries, dead
fruit, sap, leaves, “juice in roots”

#of
responses
29
21
17
13

% of total
responses
28.7%
20.8%
16.8%
12.9%

21

20.8%

I did not know where the color came from, although I had noticed the annual
change for years. I figured that a quick Google search would explain the matter. This was
not the case. I had to enlist assistance from Montclair State’s tree scientist (Dr. Dirk
Vanderklein), who also had to do some research to come up with a likely (not certain)
response. This was a great example of science for the students - we didn’t know, we
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hypothesized, in order to confirm our hypotheses we checked with an expert, who also
didn’t know, who did some work - and found out we were basically correct! (For those
who are interested, this color change is due to anthocyanins in the branches. The students
had already learned about anthocyanins when we discussed the leaf color change in the
fall, so there was some level of familiarity with the term. Dr. Vanderklein reports
. .anthocyanins are common in twigs (and I would add: particularly in thin barked
species). The anthocyanin gives the red coloring to leaves and bark. It acts as an anti
oxidant and helps the twigs be more cold hardy. So, in the Spring, when sunlight
increases and growth increases, we are probably seeing activation of the anthocyanins to
protect the young twigs from the sun and cold and we are maybe seeing increased
anthocyanin production because of the increased sugar production.”
2. Pick the one hypothesis you like better. How would you test it?
How would you find out?
Observe
Do something (take bark, take branches, etc.)
Research
Research AND do something

# of
responses
33
26
6
3

% of total
responses
45.8%
37.1%
8.6%
4.3%

There were 68 responses to this question. Looking at the results this time, I
believe I had gotten too enthusiastic about the use of observation and action to answer a
question. The students clearly got the message to act, but did not balance the action with
research. Testing a hypothesis ideally requires all three methods: observation to notice it
and note changes, research to discover what is known, and finally setting up an
experiment to prove (or disprove) your hypothesis.
2 Vanderklein, D., Associate Professor, Biology and Molecular Biology, Montclair
State University. Personal communication, March, 2010.
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3. You know the buds are small structures containing the baby leaf or flower.
Why do you think they are arranged on the branch as they are (alternating,
opposite, etc.)? (About 80% of the answers to this question can be grouped
into 6 different categories, which are reported here. There were 86 responses
total.)

Why are buds arranged this way?
Gives leaves/flowers room to grow
So everything gets enough sun
Lets the tree get organized (deliver water,
food)
(no answer)
Makes the tree bigger / healthier
Makes the tree look better

# of
responses
28
15
11
9
5
4

% of total
responses
32.6%
17.4%
12.8%
10.5%
5.8%
4.7%

Signs of Change - Observation, March 19, 2010
Objective: Observe how increasing warmth spurs on change.
A surprising 70-degree day was the impetus for this impromptu trip outdoors. The
students were asked to find two examples of changes in plant and tree life noticeable
from the front of school, and then draw them. They were then asked to imagine being one
of the trees or plants, and to write about how they feel as the weather changes and causes
changes in you.
Dandelion Lab, April 15, 2010
Objective: Investigate the success of dandelion growth.
Day 1: I picked a bunch of dandelions and had them in the front of the room. At
this point in the year, dandelions were blooming everywhere. When students saw the
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dandelions, there were remarks that was a weed, why was it here and allergies. I
introduced the dandelions by saying that many people considered it a weed, sidetracking
momentarily to define a weed as a plant that grows where you don’t want it. These same
people spend a lot of time trying to get rid of dandelions, yet every year they come back,
and even more seem to be growing. The students were asked to hypothesize individually
about why this might be. They had five minutes to do this.
When five minutes expired, they were put into groups. There they compared
hypotheses. The group was to settle on one (or two) as a candidate for testing. The next
step was to put together a test plan to see if their hypothesis was true or not. The plan was
to include an Observation Sheet to capture observed data and/or a Research Sheet. The
next day (April 15) would be dedicated to completing data gathering and research, and
the following day (April 16) each team would present their hypothesis, test plan, results
and conclusions to the whole class.
There was some discussion about what to do if the results were different from the
hypothesis. In each class I reiterated that the most important thing was to simply report
what happened: to not change the hypothesis to match the results, or the results to match
the hypothesis. Scientists have to deal with what happens, not what they wish or think
should happen.
With that, students sat in their groups and developed a hypothesis and test plan.
Two groups in particular got distracted from the primary question, finding the peoples’
actions more questionable than the dandelions’. “Why do people try to get rid of
dandelions?” was one spirited discussion. This started another round of talk about how
what is a weed to one person is a pretty flower to another. Another group focused on how
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people try to get rid of dandelions, which admittedly gives some hints about why
dandelions are successful.
Some groups were quite active, completing their plans and assigning themselves
homework for the night.
Day 2: The groups reviewed their data gathering and determined if they needed to
go outdoors for more information. Each class requested to go outdoors. In my two
inclusion classes, I was able to take a smaller group outside, since the inclusion teacher
was available to stay inside with those who wanted to do some on-line research. The
students generally wanted to observe the dandelion. Several groups wanted to dig one up.
In each class the groups watched what was going on with the other groups. When one
group tried to dig up a dandelion, the others saw the issues in getting a root free. There
were several dandelions already gone to seed in a certain section of the grass. Before
going inside I brought the class to that area and asked what that “white thing” was. A few
mentioned “seeds”. I explained it was a dandelion. Some responded that the yellow
things were dandelions. I agreed that the yellow flowers were dandelions, but the white
puffballs were also dandelions. The concept that the yellow flower and the white seeds
were the same plant clearly stumped some of the students. A few were able to pick up
closed blooms and see that the white seeds were forming, making the connection. I went
through the steps, finding examples of each stage to show: bud, yellow flower, closed-up
flower with white strands visible, and seed head.
Day 3: The students presented their findings. I had not insisted on anything
visual, although most teams had put something together. One group had carefully
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assembled the stages of dandelion growth on a sheet of construction paper, along with the
required information.
Generally the results of the presentations were good. Several points of discussion
arose, which added to the experience.
•

The success of dandelions is due to more than one reason. Students who had a
viable hypothesis, and then found another idea, thought they had to dump one
idea in order to accept the second one. The concept that there was more than
one answer to the question was new to them. Some found it difficult to
accept.

•

As students did the work, different ideas occurred to them that had not when
they did the plan. This could have happened from observing other students at
work, or from their own observations. They did not think they could include
the new ideas in their results or conclusions. We discussed that when
reporting “results”, everything should be included - changes in ideas due to
the process, as well as observed results.

•

Many students had physical evidence with them - dandelions kept in the
refrigerator overnight were wilted but got the point across.

•

Many students had also done on-online research that corroborated their
observations (or vice-versa). Some had cited the references. Others continued
with the “I got in on Google”, which is not acceptable. The classes seemed to
understand that both research and evidence help to prove (or disprove) the
hypothesis.
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•

One group proposed a hypothesis that conflicted with observed data. The
group nevertheless reported that their hypothesis had been correct. This
required my intervention in the presentation. It turned out that an internal team
conflict - not listening to each other, and one person (who did the poster for
presentation) determined that her idea was correct. I did not dwell on the
situation. Everyone in the room understood the issue.

I collected all their information - the presentation and observation/note-taking
sheets. Students had designed twelve different Observation Sheets, most of which
followed the format they were familiar with. It was gratifying to see the work. I do think,
however, they had filled in the Observation Sheet after the fact rather than as the work
was going on. When we prepared to go outdoors and I told them to be sure to bring their
Observation Sheets, there were a number of blank looks.
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Appendix 2 - Pre- and Post-Survey

WHAT DO YOU THINK? Put a check in the
box that best reflects your response to these
statements.

Don’t
Know
Agree
/
very
Dis Don’t
agree Care Agree much

Dis
agree
very
much

1 I really enjoy nature.
I like places where there are lots of different
2
plants and trees.
3 I enjoy watching the sky on summer nights.
4 I enjoy pictures of birds and animals.
5 Factories spoil the look of the countryside.
6 I like sitting beside a quiet pond.
7 Walking in the woods is a waste of time.
8 I wish I knew more about nature.
People should spend even more time out of
9 doors.
I"10 Going on a long hike is boring.
It would be fun to go to a nature camp for a
11 weekend.
12 I really like the work of looking after animals.
There are times when I like things to be very
13 quiet.
I would like to get up very early just to see the
14 sun rise.
I like TV programs about nature better than most
15
other programs.
16 I would like to live in a cabin in the woods.
17 I feel good when I am close to nature.
18 It is fun to walk in the rain even if you get wet.
I like the smell of a lawn just after it has been
19 cut.
20 I would like to get a job working out-of-doors.
21 I like the sounds that a stream makes.
22 I like walking through the leaves in the fall.
| 23 I like to be outside without a scheduled activity.
24 I often look out windows at the trees and sky.
25 I like having plants indoors.
____ ;_J

■
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Appendix 3 - Survey Results

SEPTEM BER
WHAT DO YOU THINK? P u t a ch eck in the
b ox th a t best reflects y o u r response to these
statem ents.
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1
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7 W a lk in g in th e w o o d s is a w a s te o f tim e.

r

8 I w is h I k n e w m o re ab ou t nature.
P e o p le sh o u ld sp e n d e v e n m o re tim e o u t o f

9 d o o rs.
10 G o in g o n a lo n g h ik e is b o rin g .
It w o u ld b e fun to g o to a nature ca m p fo r a

r

11 w e e k e n d .

r

I r e a lly lik e th e w o rk o f lo o k in g after

12 a n im a ls.
T h ere are tim e s w h e n I lik e th in g s to b e v ery

r

13 q u iet.

4.13

r

4.03

1.09

r

1.13

I w o u ld lik e to g e t u p v e r y ea rly ju s t to se e

14 th e su n rise.
15

I lik e T V p ro g ra m s ab ou t nature b etter than

3.08
r

m o st other p rogram s.

16 I w o u ld lik e to liv e in a c a b in in th e w o o d s.
17 I fe e l g o o d w h e n I am c lo s e to nature.
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